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DescripUon 

TECHNICAL FIELD 

The present Invention relates to medicaments for the alleviation or treatment of symptoms based on Ischemio dte- 
eases, foe example, cerebral infarction, intracerebral tiemoritiaga. transient ischemic attack, subaiachnod hemoirhage, 
head trauma, after affects of brain surgery, after effects of cerrtiral artertosclefosis and other cerebrovascular disor- 
ders, or variant artgina, unstable angina, myocardial infarction, candlovascufar system disorders accompanying surgery 
for revBSGularaaliofi by PTCA/PTCFVCABG etc. malignant airliythmla, and other myocardal ischemia-repeifuslon 
Iniifly. and furlher symptoms ckie to disoidens of transplanted organs at the time of organ Iran^planls, temporary block- 
age of the blood flow in organs at the time of surgery, etc. or symptoms derived from sdzires, epilepsy, migraine, etc. 

The present frivention further relates to novel piperidlne derivatives, tetiahydropyrkfine derivativeSi piperadn- 
od*t)henylether derivatives, and plperazinodiphenylmethane derivatives useful for the aOeviation or treatment of symp- 
toms based on aforementioned ischemic diseases and Intennecfiates for the synthesis of aforementioned compounds. 

BAGKQROUNDARrr 

In cellular disorders caused by advanced ischemia, the depletion of ATP. the fall in the pH in the cells, and the 
destruction of the mectianism for maintenance of the energy-dependent ion homeostasis Inside and outside the cell 
cause the accumulation of a large amount of intracellular divalent Ca ions (Ca^*^) {Oa?* overloacQ. K is believed that the 
Ca^^ overload causes functional disorders in the mitochondria and nsuxlomly activates various enzyme reactions and 
Invites further Ca^^ overload Id cause a repeated vidous cycle and In the end causes inseparable damage to the cell 
wall and cell death [R B. Meyer: Brain Res. Re/., 14. 227 (1989); E. Boddeke et aL: Trends Phamiaool. Sd., 10. 397 
(1989)]. 

Medicament for suppressing cytotoxio (3a^* overload are considered useful tor the alleviation or treatment of vari- 
ous tschendc diseases, for example^ cerebral Infarction, intraoerebrd hemorrhage, transient Ischemic attad(, subarach- 
nM hemontiage, head tnauma, after effects of brain surgery, after effects of cerebral arteriosderosls and other 
cer^rovascular disorders, or var^ angina, unstable angina, myocardial infarction, cardiovascular system disorders 
aoconr^janying surgery for revasojlarizatlon tsy PTCA/PTCR/CABQ etc., malignant arrhythmia and myocardial 
ischemia-r^erlusion injury, and further disorders of transplanted organs atthetimecf organlransplanfsandtenvoraiy 
blockage of the blood flow In organs at the time of surgery, however, no medicament with suHtoienl activity has yet been 
obtained. 

DISCLOSURE OF IfWENTION 

In consMeratton of the stale of the prtor art the objective of the present Invention is to provide medteaments which 
have the powedul action of si^^press'ng cytotoxic C^* overload tor ihe allevi^'on and treatment without dde effects of 
symptoms based on ischemic diseases or symptoms derived from seizures. epWepsy, migraine, etc 

Another objective of the present invention is to provide novel oompounde and their salts useful as ihe medicaments 
and intermediates for ^nthesizing the sama 

The present inventors screened compounds by evalualina the Inhibitory effeds on the non-L type Ca^ diannd 
and ivta^ channel reported to be involved on the mechanism of cause of the 0^* overload [R. J. Pauwels et al.. lite Sci- 
ence^ 48, 1881 (1991)]. 

As a result, we found that compounds of the general tonnula (I): 




(I) 



wherein, Q represents a group having the fonnula: 

R-A-B- 

In which R represents a hycfrogen atom, substituted or unsiAstHuled phenyl group. siAsiituted or unsiibstituled phe- 
noxy group, or substituted or unsubstHuted benzoyl group. 

A represents a connecting bond, a ^ctoalkyl^e group, an alkenyf ene group which may be ajbstituted t)y a 



Br u fsa^tfaMi 



lower all^i voap, a dialhoqrmelhylend groupb or a rvdra)9Mn(miettiylene grotp. and 

B represents an ail^ene group wMch may be siibstituted by a hydroxyl group or an alkoxy group: 
a group having the formula: 




In which represents a hydrogen atom, a halogen atom, an alkyi group wHdi may be substituted by a halogen atom, 
an alKoxy gioup^ or a hydroxyl group; or 
a group having the Ibmnuia: 



in which represents a hydrogen atom, a halogen atom, an all^l ^oup which may be substituted by a halogen atom, 
an aihoDcy groups or a hydroxyl group; 

X represents an o^en atom or a mettiylefie group the substitution of X for the benzene ring being in an olha 
meta, or para position, 

E and Y m^ be the same or dfterent from each other and represent a hydrogen atom, a hydroxyl gfoup, a hal- 
ogen atom, an alkoxy groi^, or an aikyi group which may be substituted by a halogen atom, 

the dotted fine shows the presence or absence of a bond, when said dotted line shows the presence of a bond, 
Z represents a caibon atom, and when said dotted line shows Ihe absence of a bond, Z represents CH or a nitrogen 
atom 

have powerful inhibitory actions on one type of the non-L type Ga?* channel, that te, the T-lype Cs?* channel, and Na^ 
channel and are effective In various types of aribnal disease models and thereto completed the present Invenflon. 

BEST MODE FOR CARHTiNQ OUT THE iNVENTION 

Ftunarizine which is used as an agent for improvement of the brain drcutation [R J. Pauweis et al.; Ufe Science, 4$, 
1881 (1991); G. E. BiDman; Eur. J. Pharmacol., 212, 231 (1992)] suffers from the problem that it causes as a side effect 
the onset of symptoms of Parkinson's disease due to its action of Uoddng dopamine D2 receptors. Tliis is a m^or 
defsd In Us usa TTie oompounds of the general fonnida (I) of the present Invention, however, were found to have an 
extremely low affinity for ihe dopamine D2 receptors caus'uig the sMe effects of flunarizine. 

in the present invention, ischemic diseases indudo cerebral ischentic diseases, tor example, cerdbml infarction, 
Intracerebral hemorrhage, transient Ischemic attack, subarachndd hemonhage, head trauma, after effects of brain sifl*- 
geiy, after effects of cm'ebral arteriosclerosis, and other toncOonal and organic diseases of the brain, ischemic cardiac 
diseases, for example, variant angina, imstable angina, myocardial Infivctlon. cardfovBscular system disorders accom- 
panying surgery tor revascularization by PTCA/PTCR^CABQ etc., malignant arrtiythmia mi other myocardial ischemia- 
reperfUsIon irjury. and also dl&ordens of transplanted organs al the lime of organ transplants^ and temporary blodcge 
of Ihe blood f tow In organs at the time of surgery. 

The compounds having the general fonnula (0 of the present invention indude confounds of the followir^ general 
fbrmutas (la), (lb), (Ic), (M), (Is), (H), (Ig). (ih). and (fi). 

In the general fomiula (bQ: 





(la) 



wherein, Q represents a group having the formula R-A-B-, Ihe formula: 



3 
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5 

or the formula: 

10 




18 

and A. B, E, R, R^ R^. X, and Y are as defined above, preferable a}canple6 of subsfHuents for the substituted or unsui> 
stituted phenyl group, siisstituted or unsubstttuted phenoxy groups or eubetituted or unsubstituted benzoyl group repre- 
sented by R include a hatogen atom such as a fluorine atom, a chlorine atom and a bromine atom* a hydrcxyt group, a 

20 Ci -Csaltol^ group which may be branched such as a methoxy group and an etho^ 

which may be branched and may be 6ut)stituted by a halogen atom, such as a methyl group, an ethyl group and a trif- 
luoromettvl groiqp. Examples of a halogen atom of the Ci - C5 alkyl group which may be branched and may be substi- 
tuted by a halogen include a fluorine atom, a chlorine atom, and a bromine atom. 

Examples of the cydoaD^ene group represented by A Include a 1.1-cydopropylene groups a 1,2-cydopropylene 

25 grouft a 1,1-cyciobutylene group, a 1,1-cyclopentylene group, a 1.1<ycIohexyiene group, etc., preferably a C3 - Cs 
cycloalkylene group, particularly preferably a 1 ,1 -cyclopropylene ^up or a 1 ,2-cyclopropylene group; preteraide exanv 
plee of the allienyfene group of thealkenyfene group which maybe substituted by a lower alkyi group Include, preferably 
a C2 - C4 alkenylene group such as a vinylene group and a butadienylene group, particularly preferably a vinylene 
group: preferable examples of Ihe lower ai)^ group of the allcBnylene group wMch may be substriuted by a lower alhyl 

30 group include a methyl group, ethyl group, propyl group, or isopropyl group; preferable examples of the alkscyl group of 
the dlalkmcymethylene group Include a - C5 alkoxy group which may be branched such as a methoxy group and an 
eVtosgr group; and. further, the dialkoxymethylene group may be a cyclic acetal such as an ethylene acetal. 

Preferable eocamples of the all^»ie group of Ihe alkylene group which may be substituted by a hydroxyl groip dr 
an alkcsqf group represented by B Inc&de preferab^ bC^-Cq alkylene group which may be branched such as a meth- 

3s yiene groups dimethylene groMp, trimethylene group, tetramethylene groups methyfanethylene group, propylene group, 
cydopropyimethylme group, etc., parlicularfy preferably a metlvlene group, dlmelhylene group, felramethylene group, 
or cyclopropylmethylene group. Preferable examples of the alk03^ group of the all^ene group which may be substituted 
by an aitoxy group Indude a C| - C5 alkoxy group which may be branched, such as a methoxy group and an ethoxy 
group. 

40 Prtf eraUe examples of ihe halogen atom represented by R^ or R^ include a fluorine atom, a chlorine atom, or a 
bromine atom; preferable examples of the all^ group which may be substituted by a halogen Indude Ci - C5 alkyl group 
which may be branched, such as a methyl sroup, an ethyl group, and a irif luommethyl group; and preferable examples 
of the alkoDcy group Indude a Oi - Cg alkoxy group which may be branched, such as a methoxy group and an ethoxy 
group. Prderable examples of the halogen atom of the alkyl group which may be substituted by a halogen atom indude 

4ff a fluorine atom, chlorine atom, and bromine atom. 

Preferable examples of the halogen atom represented by E or Y irKslude a fluorine atom, chlorine atom, and bro- 
mine atom may be mentioned; preferable examples of the alkOExy group indude a Ci - C5 aikoxyl group which may be 
branched, such as a methoxy group and an ethcKy group; and preferable examples of the alkyl group which may be 
subsGluted by a halogen atom include a - Cs all^ group which may be branched, such as a methyl group, ethyl 

59 groups trifluoromethyl group. Examples of the hatogen atom of the aD^I group wMch miy be substituted fay a halogen 
atom Indude a fluorine atom, chlornne atom, and bromine atom. 

Wheri X Is an oxygen atom, ihe subetftutton of X for the benzene rong is to an ortho, meta, or para position, piefer- 
aUy, a para position. 

When X ie a methyl^s 9^ oup, the substitution of X for benzene ring is in an ortho. meta, or para position, preferably 
fiff ametoorpaiapositton. 

In Ihe general formula {to): 



4 




Q represents a group having the formula R-A-B-, Ihe formula: 



or Ihe formula: 




and A, B, R, , R^, X. and Y are ae defined above, prelieiable examptee of substituents for the eubstifuted or unsub- 
etituted phenyl group, eubetituted or unsubeb'tuted phenoxy group, or eubetituted or uneubsiiluted benzoyl group repre- 
sented by R Include a halogen atom such as a fluorine atom, a chlorine atom and a bromine atom, a hydroxyl group, a 
Ci - C5 alkokyl group which ms^ be branched euch ae a mefhoxy groip and an efhoxy group, and a Ci - C5 alkyi group 
wMch may be branched and may be substituted by a halogen atom, such as a methyl group, an ethyl group and a trif- 
luorometf^ gtoupL Examples of a halogen atom of the Ci - C5 all^ group which m^ be branched and n^y be eUbsli- 
tuted by a halogen atom include a fluorine atom, a chlorine atom, and a bromine atom. 

Examples of the cydoall^ene group represented by A include a 1,1-cyclopropylene group, a 1,2-cyclopropylene 
group, a l.l-cydobutylena group, a 1,1-cyclopentylene group, a 1,1-Gyolohexylene groip. etc., preferably a Ga - 0$ 
oycloallvlene group, parHcuiarly preferably a 1 , 1-cyclopropylene group or a 1 .S-cyclopropylene group; preferable exam- 
ples of Ihe alioenylene group of the alkenylene group which maybe substituted by a lower afl^ group Include, preferaUy 
a C2 - C4 alkenylene group such as a vinylene group and a butadienylene group, particularly preferably a vinylene 
group; preferable examples of the lower allqri group of the alkenylene group which may be substituted by a tower ail^ 
group Include a methyl grouF^ elfiyl group, propyl group, or Isopropyl group; preferable examples of the alkoxyl groyp of 
the diaitoormethylene group include a - C5 alto^ group which may be branched such as a methoxy group and an 
ethoxy group; and, further, the dialkoxymethyiene group may be a cydlc acetai wch as an ethylene acetal. 

Preferable examples of Ihe alkylene group of the all^ene group which may be substituted by a hydroxyl group or 
an alkoxy group r^resented by B include prefmUy a Ci - Ce alMene group which may be branded euch as a meth- 
ylene group, dimettiylene group, trimetlylene goup, telramelhylene groups methylmetliyl«ie group, propylene group, 
cydopropyimethylene group, etc., part'cularfy preferably a metl^ene group, dimethylene group, tetramethylene group, 
or cydopropyimethylene groupi Preferable examples of the alkoxy group of the alkylene group which may be s(i}5tituted 
by an alkoxy group Induda a Ci - CsaBoixy group whkdi rnay be branched, such as a mefhoxy group and an el^^ 
group. 

PreferablB examples of the hatogen atom represented by R^ or Include a fluorine atom, a chtoAne atom, or a 
bromine atom; preferable examples of the aikyi group which may be sid^stltuted by a halogen ^dude Ct - C5 all^ group 
which mqr be branched, such as a methyl groups an et^ group, and a trifluoromethyl group: and preferabia examples 
of Ihe alkoxy group include a Ci - Csaltoy group which may be branched, such as a mefhoxy group and an ethoxy 
groi^x Preferable examfdes of the halogen atom of the alkyI group which may be subsliluted by a hatogen atom include 
a fluorine atom, chlorine atom, snd bromine atom. 

Preferable examples of Ihe halogen atom represented by E or Y include a fluorine atom, dilorine atom, and bro- 
mine atom m^ be mentioned; preferable examples of the alkoxy group Include a Ci - C5 alkoxyl group wMch m^ be 
branched, such as a methoxy group and an ethoxy group; and preferable examples of the alM group which may be 
substituted by a halogen atom indude a Ci -CsaikyI group which rncy be bran^ ethyl 
group, traiuorometiiyl groi^j. Examples of the halogen atom of the allqf! group which may be substituted by a halogen 
atom include a fluorine atom, chlorine atom, and bronwie atom. 



5 
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When X is an osgrgen atom, ihe subsfihiBon of X for the benzene fmg is in an ortho, meta. or para poeition, prefer- 
ably a para poafion. 

When X ie a methylene group, the eubetitution of X for the benzene ring is in an ortho^ meta, or para position, pref- 
erably a mela or para posOton. 
In Ihe general fonnula (Ic): 




Q represents a group of the formula R-A-B-, 
the formula: 



orthefonnula: 




and A, B, E, R, R\R^,X. and Y are as defined abos^, preferable examples of substituente 
sStuted phenyl group, sii)stituted or unsubslltuted phenoxy groups or siAstftuted or unsubstfhJted benzoyl group repre- 
sented by R Include a halogen atom such as a fluorine atom, a chlorine atom and a bromine atom, a hydroxyt group, a 
Ci - Cs alkokyi group which may be branched such as a methoxy group and an ethoxy group, and a Ci - Cs all^ group 
which may be branched and may be substituted by a halogen atom, sudi as a methyl groupi an etivi group and a trH- 
luoromethyl group. Examples of a hal^en atom of ihe Ci - Cs alkyf group which ms^ be branched and may be substi- 
tuted by a halogen atom Include a fluorine atom, a chlorine atom, and a bromine atom. 

Examples of the cycloalkytene group represented by A include a l.l-cydopropylene group, a 1,2-cyclopropylene 
groiA a I.Kycfobu^ene group, a tl-cydopentylene group, a 1,1-cyclohexylene group, etc., preferably a G3 - Ce 
cycloalkylene grou|^ particularly preferably a 1 rl-oydoprcpylene group ora 1,2-Gyclopropylene s^oup; preferable exam- 
ples of the alkenylene group of the alkenylene group which nmy be substituted by a lower alKyl group include, preferably 
a C2 - C4 alkenylene groins such as a vinylene group and a butadloiylene grot^, particularly preferably a vinylene 
group; preferable examples of the tower aM tfwp of the alkenylene group which may be substituted by a tower alkyi 
(poup Include a methyl group, ethyl group, propyl group, or Isopropyl group; preferable examples of the alkoxyl group of 
the dialkmcymethylene group Include a - C5 alkaxy group which may be brandied such as a methoxy groi^) and an 
ethoxy group; and, further, ihe dialkoxymethytene group may be a cyclic acetal such as an ethylene acetal. 

Preferable exanqdes of the alkylene groip of Ihe aikylene group which m^ be substituted by a hydroo^i group or 
an alkoxy group represented by B mcbde preferab^ a - Gq alkylene grotp which may be branched such as a meth- 
ylene groups dimethylene groi^, trimethylene group, teframeftiylene group, methybnethylene group, propylene group, 
cycfopropylmethylene group, etc., particularly preferably a methylene group, dimethylene group, tetramethylene group, 
or cyclopropylmethylene group. Pr^eraUe examples of ttie akaxy group of Ihe all^ene group which may be ^ibstituted 
by an alkoxy group include a - Cs ali^ group wMch may be branched, sudi as a methoxy groip and an ethoxy 
group. 

Preferable examples of Ihe hatogen atom represented by or R^ Include a fluorine atom, a chlorine atom, or a 
bromine atom; preferable exanyles of the ail^ group which may be substituted by a halogen include - C5 alkyf group 
which msj/ be branched, such as a metfyl groif), an ethyl groups and a trlfluoromethyl group; and preferable enunples 
of the alkoBcy group Include a Ci - Cg alkoxy group which may be branched, sudi as a methoxy group and an ethoxy 
90upL PreferaUe examples of the halogen atom of the alkyi group which may be substituted by a halogen atom include 



a fluorine atom, chlorine atom, and bimiine atom. 

Preferable examples of Itie halogen atom represerrted by E or Y Include a fluorine atom, chlorine atom, and bro- 
mine atom may be mentioned; preferable exanples of the alkoxy group Include a Ci - C5 alKs»yl group wttich may be 
branched, such ae a mtihcxy 0019 and an ethoxy group; and prefeiablo examples of the all^l group which n^y be 
sub^itiited fay a halogen atom Inchide a - C5 alkyi group wWch may be branched, sue* as a methyl group, athyl 
group, trifluoromethyl group. Exanples of the halogen atom of the alkyi groif) which may be substituted by a halogen 
atom Include a fhjorhe atom, dilorine atom, and bromhe atom. 

The substitution tf X for the benzene ring mqy be in an ortho, meia, or para position, preferabTy a meta or para p^- 
tlon. 

In the general formula (U): 




represents a hydrogen atom, a halogen atom, an alkyI group whfch maybe sii)slituted by a halogen atom, an alkosy 
grci^. <ff a hydroxyl group, and are the same or different firom each other and represent a hydrogen atom or a 
lower ali^ group, or R* and are tahm together to represent -0-. represents a hydrogen atom, a hydroxyf group, 
an alhoior gmuf^ or an alkyI group, n is an integer of 1 to 6, and E, X, and Y are as defined above, 
preferable examples of the halogen atom represented by R^ Include a fluorine atom, a chlorine atom and a bromine 
atom; preferable examples of the alM gn)up which maybe substituted by a halogen atom indude a - C5 aikyi group 
which may be branched such as a methyl groups an ethyl group and a triluoramethyl groip; and preferable examples 
of the altaxyl group Include a Ci - Cs alkoxy group which may be branched such as a melhoxy group and an ethoxy 
group. Examplee of the halogen atom of the all^ group which may be substituted by a halogen atom include a fluorine 
atom, a chlorine atom, and a bromine atom. Examples of the lower alkyI group represented by R* or R^ Include a methyl 
group, an efhyl group, a propyl group, and an isopro(yi group. Preferable examples of the alto^ group represented by 
R indude a - C5 alkoxyl group which may be branched such as a methcxy group and an ettioxy groip; and prefer- 
able examples of the alkyI group Include a Ci * all^l group which m^ be branched such as a methyl groyp, an ettwl 
group, and a proi^ group. 

Preferable examples of the integer shown by n Include 1 , 2. and 3. 

Wh^ X is an oxygen atom, the substitution of X for ihe benzene ring is in an ortho, meta. or paia positton, prefer- 
ably a para positioa 

When X is a methylene group, the substitution of Xfer the benzene ring is in an ortha meta, or para positton, pref- 
erably a meta or para position. 
In the general formula (le): 




E. R^. R^, R^, R^, X, Y, and n are as defined above, preferable examples of the halogen atom represented by R^ Indude 
a fluorine atom, a chlorine atom and a bromine atom; preferable examples of the alM group which may be substituted 
by a halogen atom include a Ci - Cs alkyI group which may be branched such as a methyl group, an ethyl group and a 
trifluoromethyl groip; and preferable exanyles of the alkoxyl groiv Indude a Ci - C5 alkoxy group which may be 
branched such as a melhoxy groip and m ethoxy graip Examples of the halogen atom of the alkyI group which miy 
be siisstiluted by a halogen atom Indude a fluorine atom, a chlorine atom, and a bromine atom. Examples of the lower 
alkyI group represented by R^ or Indude a methyl group, an ethyl group, a propyl group, and an isopropyt group. 
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Preferable examplee of the alHoxyl ^up represented by ^ include a Ci - Ce alkoxyl group which may be branched 
such as a methoxy group and an efhoxy group; and preferable examples of the ail^f group include a Cf - G5 all^ gnoiq) 
which may be brandied such as a mett^ 9^0143. an ^hyl group, and a propyl group. 
Preferable examples of the integer shown by n include 1 , 2, and 3. 

When Xb an Gxygen atom, the substitulion of X for the benzene ring Is In an ortho, mela. or para posUon, prefar- 
ably a para position. 

When X Is a methylene group, the substitution of X for tha benzene ring is in an ortho^ meta, or jmm position, pref- 
erably a meta or para po^on. 
In the general fonnula (IQ: 




E. R^, R^, R^. X. Y and n are as defined above, preferable examples of the halogen atom represented by Include 
a fluorine atom, a chlorine atom and a bromine atom; preferEdble examplee of the alkyi ^loup which may be substituted 
by a halogen atom Include a - C5 alkyi group which may be branched such as a methyl group, an ethyl group and a 
trffluoromethyl group; and preferable examples of the alkoxyl grouqi include a Ct - C5 altas^ gixaip which may be 
branched such as a melho)v ^oup and an etho)y groupi Exanples of the halogen atom of the allgri group which nray 
be substituted by a halcqen atom include a fluorine atom, a chlorine atom, and a bromine atom. Examples of the lower 
alkyf group represented by R^ or R^ include a methyl group, an ethyl group, a propyl group, and an isqxopyl group. 
Preferable examples of the alkoxyl groip represented by R^ include a Ci - C5 alkoxyl group which may be branched 
such as a metht»y group and an ethoxy group; and preferable examples of the alkyi group include a Ci - C5 alhyl group 
which may be branched such as a mettiyl groi^ an ethyl group, and a propyl groupL 
Preferable examples of the integer shown by n include 1, 2, and 3. 

The substitution of X fertile benzene ring is In an orlho. meta, (mt para position, preferably a meta or para position. 
In the general fmmila (Ig): 




R^ represents a hydrogen atom, a halogen atom, an alkyi groip which may be substituted by a halogen atom, an altosy 
groups or a hydroxy! group. R^ and R^ are the same or different from each other and represent a hydrogen atom, or an 
alkyi groui:^ or R^ and R^ are taken together to represent a metlylene group, R^° represents a hydrogen atom, a 
hydroxyl group, an alkoxy group or an atkyl group, m is an integer liiom 0 to 6, and E, X and Y are as defined above, 
preferable exan^les of the halogen atom represented by R^ Include a fluorine atom, a chlorine atom, and a bromine 
atom; preferable examples of the alkyi group wNch may be substituted by a halogen atom include a C^ - C5 alkyi group 
which may be branched such as a methyl group, an ettiyi group and a triffuoromethyl group; and preferable examples 
of the alkoxyl group Include a Ci - C5 alkoxy group which may be branched such as a methoxy groups and an ethoxy 
groups Examples of the halogen atom of the alkyi group which may be substituted by a halogen atom include a f li»rone 
atom, a chlorine atom, and a bromine atom. Preferable examples of the alM group represented Iv or R^ hdude a 
Ci - Cs siM OiPup which may be branched such as a metlvl group, an ethyl group, and a propfi group. Prefeiable 
examples of the alkoxy group represented by R^^ todude a C^ - C5 alkoxy group which may be branched such as a 
methoxy group and an ethoxy group; and preferable examples of the aikyi group Include a C^ - C5 altvi group whteh 
may be branched such as a methyl group, an ethyl group, and a propyl groiqx 
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PrderaUe examplee of Ihe integer of Oto 6$hown by m include 0. 1, 2, 3, and 4. 

Whan X Is an oxygen atom, the substitution of X for tfie benzene ring is In an ortha mete, or para podOoHp prefBr- 
ably a para portion. 

Wten X ie a metfiylene group, the siAsGtulion of X for the benzene ring ie in an ortho, meta or para poeition, pref- 
erably a mefa or para positiOT. 
In the general formula (Ih): 




E. R', R® R®. R^° X, Y and m are as defined above, preferable exannfdes of the halogen atom represented by R^ 
include a fluorine atom, a chlorine atom, and a bromine atom; preferaUe examples of the alkyi group which may be sub- 
stituted fay a halogen atom include a Ct - C5 alkyI group which may be branchsd such as a methyl group, an ethyl group 
and a trifluoromelfiyl group; and preferable exanqMee of the allmy! poup include a - C5 alkoxy group which may be 
branched such as a methoxy group, and an ethcDcy group. Examples of the halogen atom of the all<yl group which may 
be substituted by a halogen atom include a fluorine atom, a chiorfrie atom, and a bromine atom. Preferable examples 
Of the aDcyl group represented by R^ or Uicfude a Ci - C5 aOcyl group which m^ be branched such ae a methyl group, 
an ethyl groups and a propyl group. Prefarabla examples of the alkmcy group represented by R^^ Include a - C5 alkmcy 
group which may be branched such as a methoxy groip and an ethoxy group; and preferable examples of the alkyl 
group Include a - C5 allcyl group which may be branched such as a methyl group, an ethyl group, and a propyl groip. 
Preferable examples of the integer of 0 to 6 shown by m include 0, 1. 2, 3, and 4. 

When X is an oxygen atom, theeubstitution of Xfor Ihe benzene ring is in an ortho. meta or para position, preferably 
a para position. 

When X is a methylene group, the substitution of X for the benzene ring Is in an ortho, meta, or para position, pref- 
erably a meta <^ para position, 
in the general tomfiula (fi): 




E, r7, R^. R^, rIO. X, Y and m are as defined above, preferable examples of the halogen atom represented by R^ 
include afluorlne atom, a chlorine atom, and a bromine atom; prefsrable examples of thealkyi group which may be si^- 
stituted by a halogen atom Include a Ci - C5 alKyl gn»jp which may be branched aich as a methyl group, an ethyl group 
and a trifluoromethyl group; and preferable examples of the alkoxyl group include a Ct - C5 alkoxy group which may be 
branched such as a methoxy group, and an ethoxy group. Examples of the halogen atom of the all^ group which m^ 
be substituted by a halogen atom include a fluorine atom, a chlortfie atom, and a bromine atom. Preferable examples 
of the aliqrl group represented lay R^ or R^ kidude a - alkyl groip which may be branched such as a methyl group, 
an ethyl gmxp, and a propyl group. Preferable examplee of the alkoxy group represented by R^^ include a Ct - C5 alkoxy 
group which may be t»anched such as a metimy groip and an ethoxy group; and preferable examplee of the al}<yl 
gmup Include a - 0$ alkyl group wMch may be branched such as a methyl group, an ethyl group, and a propyl groip. 
Preferable examples of the Integer of 0 to 6 shown by m indude 0, 1, 2, a, and 4. 

The substitution of X for the benzene ring Is In an ortho, metal or para position, preferably a meta or para position. 
Among the compounds repreeented by the general fomiula (0, particularly preferable oompounde are as foHowe: 
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wherein. Ar represents a phenyl group and E. X, and Y are as defined above. 

Further, the present invention providee compounds having the general tornuda 0*) and their salts: 




' ) 



E 



30 

wherela Q* represents a group having the formula: 

R'-A-B- 

3S 

In which R' represents a substituted or unsubstituted pheryl vo\^ a substituted or unsubsituted phenoxy groupi or 
sub^ituted or unsubstituted benzoyl grouft 

A represents a connecting bond, a cycloalkylene group, an alksnyiene group which may be substituted by a 
lower alkyi group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 
40 B represents an aikylene group wivch may be substituted by a hyclroxy group or an alKoxy groif); 

a group having the fomiida: 



4S 




In which represents a hydrogen atom, a halogen atom, an all^ group which may be substituted by a halogen atom, 
an altaxy gn>up^ or a hydrooqi group; or 
so a group having the formula: 



ss 




in which R^ represents a hydrogen atoni, a halogen atom, an alkyl group which may be substituted by a halogen atom. 
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an alkCDcy group, or a hydroxyl groupp 

X represents an o^^gen atom or a methylene grouA the substituiion of X for the benzene ring is In an ortho, 
meta. or para positioa 

E and Y may be the same or different from each oher and represent a hydrogen atom, a hydroxyl groups a halo- 
gen atom, an alks^ group, or an alky! groiqa which may be subdituted by a halogen atom. 

the dotted line shows the presence or abaence of a bond, when said dotted line shows the presence of a bond. 
Z represents a carbon atom, when said dotted line shows lha ^ence of a bond, Z represents CH or a nitrogen aiom» 
when Z is a carbon Oam or CH, X is a methylene group, A is a connecting bond, and B Is an unmJbsStuied 
alkylene group. R' does not represent an unsubstituted phenyl groupi 

PreteraUe examples of substituent for the sLbstituted or imubsfifiJted ph enyl graisp, substituted or unsubstitutBd 
phenoxy groijp or substituted or unsubstituted benzoyl group represented by R' include a halogen atom su^ as a flu- 
orine atom, a chlodne atom, and a bromine atom, a hydroxy! groups a Ci - C5 alkoxy gro^> which may be branchad such 
as a methoxy group and an ethoxy grouA a C| - C5 alkyl group which maybe branched arKi may be substituted by a 
halogen atom such as a methyl group, an ethyi groip and a trifluoromethyl group. Exanples of the halogen atcmi of the 
Ci - C5 ai)^ group which be branched and may be substituted by a halogen atom Include a f luorbie atom, a chlo- 
rine atom, and a tsromlne atom. 

The preferable examples of the cycloallvlene groupi the alkanylene group which may be substituted by a lower 
alkyl group, or the dialkoxymelhylene group represented by A, prefMUe examplesof the all^ene group which may be 
substituted by a hydroxyl group or an alkoxy group represented by B. preferable examples of the halogen atom, the 
alkoxy groL|>. or the all^ group which may be substituted by a halogen atom represented by E or Y. and preferable 
examples of the halogen atom, the alkyl group which may be substituted by a halogen atom, and the alkoxy group rep- 
resented by or are the same as with A. B. E, Y. R^ and R^ in the above general formula (i). 

The present invention hirther provides compounds having the general formula (H and their salts: 




( I ") 



wherein, Q' represents a group having the formula: 

ff-A-B- 

In which R' represents a siAstitued or unsubsfituted phenyl groip. substituted or unsubstituted phenoxy groups or sub- 
stituted or unsubstituted baizoyl group, 

A represents a connecting bond, a cycloalkylene groi^), an alkoiyiene group which may be substituted Isy a 
lower all^ group, a dialkoxymethylene group, or a hydroxyiminomethylene groups and 

B represents a hydroxy! group- or aoioxyi group-eubstitutable an alKytene group which may be substituted by a 
hydroxyi group or an alkoxy group: 

a group having the fonnula: 




in virhich R** represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
an alkoxy group, or a hydroxyi group; or 
a group having the Ibmriula: 



18 




in which represents a hydrogen atom, a halogen atom, an ali^ group wNch may be substituted bf a halogen atom, 
an alkoocy groupi or a hydroxyl groups 

X represents an oxygen atom or a methylene group, the substitution of X tor the benzene ring is in an ortho, 
mela. or para poslticm, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! group, a hal- 
ogen atom, an alKoxy group, or an alM group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, and when X Is a methylene group, A is a connecting 
bond and B is an unsUbsCtuted ail^ene group, R* does not represent an unsubstituled phenyl group. 

The prefeFBUe examples of the subslHuent of the siiDsliluted or unsubsHfuted phenyl group, substituted or unsub- 
stituted phenoxy group, or substituted or unsubstituted benzoyl group r^resented by R*, preferable examples of the 
cydoall^ane group, the alkenylene group which may be substituted by a lower alkyi groip or the dialkmvmelhylene 
group represented by A, preferable examples of the alkylene group which mgy be substituted by a hyAoxyl group or an 
alkoxy group represented by B. preferable examples of the halogen atom, the alkoxy group, or the alkyi group which 
may be siAistituted by a halogen atom represented by E or Y, and preferable examples of the halogen atom, the alkyi 
group which may be substituted by a halogen atom, and the a\hox^ group represented by R^ or il^ are the same as 
with R*, A, B, E, Y, R'' and in the above general Ibrmula (i*). 

The compounds having the general formula (11 include the compounds having the general formulas (r'a) and (ID). 

In the general formula (ra): 




wherein, Q', E, X, and Y are as defined above. 
In the general formula (il)}: 




wherein, Q', E, X, and Y are as defined above. 

The present invention further provides conpounds having the general formula (P ) and Iheir salts: 




wherein, Q* represents a group having the Ibrnya: 

R'-A-B- 

In which R* represents a substituted or unsubstituted phenyl group, substituted or unsubstituted phsna)^ group, or sub- 
sGtuled or unsubstituted benzoyl group, 
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A represents a connecting bond, a cycloalkyiene group, an alkenyiene grot?) which may be substituted by a 
lower alKyt group, a dialkoxymethylaie group, or a hydroxyiminomeUtylene group, and 

B represents an aD^ene group whidi may be sitetituted by a hydros^ group or an aikoxy group; 
a group having the fomtula: 




In wMch represents a hydrogen atonii a halogen afonip an alkyi group which may be subtittuted by a halogen atom, 
an aikoxy! group, or a hydmxyl group; or 
a group having the formula: 




in which F? represents a hydrogen atom, a halogen atom, an alkyi group which may be siAstituted by a halogen atom, 
an aikoxy group, or a hydroxyl group, 

X represents an oxygen atom or methylene group, the substitution of X fbr the benzene ring is in an ortha meta. 
or para position, and 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl groups a hal- 
ogen atom, an aikoxy group, or an alM group which nmy be substituted by a halogen atom-eubstitutaUe alky! group- 

The examples of the preferable substituent tor the substituted or unsubstrtuted phenyl groip, substituted or unsub- 
stituted phencxy group, or substituted or unsubstituted benzoyl group represented by R*, preferable examples of Ihe 
cydoail^ene group, the alkenyiene group whidi may be substituted by a kiwer all^l groups or the dalkDo^etfvl wo 
gn>up represented by A, preferable examples of the alkylene group which may be substituted by a hydrco^ group or 
aikoxy! group represented by B. preferable examples of the halogen atom, the aikoxy groups or the all^ group which 
may be sut)stHuted by a halogen atom represented tjy E or Y and preferable examples d the halogen atom, the alkyI 
group which may be substituted by a halogen atom, or an alkD)^ group reivesented by or R^ are the same as with 
R*. A. B. E, Y. R** and R^ In the above general formula (l^. 

The compounds having the general fomiulas (I), (1% (H, and (H dthe present tnvemion include isomers. The 
present Invention includes all d these isomers and mixtures d the sama For example, in the general fomnulas (I), (r). 
(n and (n, wh^ B represents an all^ene group which may be substituted by a hydroxyl group or an alkoxyi group, 
there are two optical isomers, when A represents a hydroxyiminomethylene group and an alkenyiene group wNch may 
be subsStuted by a lower alkyI groups there are two geometric Isomers, {E)-16rm and (Z)-form. The compounds d the 
present inventton include the individual isomers and an mixtures d combinations of the sama 

According to the present Inventioa further, there are provided compounds d the general fommila (lla): 

In the general fonnula (11^: 




wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
hatogen atom, an aikoxy group, or an alM group which may be substituted by a halogen atom, the dotted line shows 
the presence or absence d a bond, and the substitution d the benzene ring bonding with the plperkflne ring or tetrahy- 
droivridine ring and the ipoup -OC6H4Y is in an ortho, meta» or para position. 

According to the present Invention, further, there are provMed compounds having the general formula (lib): 
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wherein, E represents a hydrogen atom, hydrcKyl groups a halogen atom, an alkoxy group, or an alkyl groip which may 
be eubstituted by a halogen atom, represents a hydraxyf group, a halogen atom, an aikox/ group, or an ail^ group 
which may be substituted by a halogen atom, and the substitutlofi of the benzene ring bonding with the telrahydropyri- 
dlne ring and group -CIH2CeH4Y* ie In an ortho. meta, or para position. 

According to the present Invention, further, there are provided compounds having the general formula (lie): 




wherein, E represents a hydrogen atom, a hydroxy! group, a halogen atom, an alkoxyl group, or an alkyl group which 
maybe substituted by a halogen atom, Y* represents a hydrooyi groyp, a halogen atom, aiko)^ group, or an alicyl group 
which nuy be substituted by a halogen atom, and the sUbetitutibn of the benzene ring bonding with the pqaeridine ring 
and the group 'CH2C6H4Y* Is in a meta or para posiUoa 

Acconding to Ihe present invention, further, there are provided compounds having the general formula (Ilia): 




(Ufa) 



E 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroo^ gioup, a 
halogen atom, an altexy group, or an alityl group which may be substituted ty a halogen atom. 

According to the preaeni invention, further, there are provided compounds having the general formula (lib): 




wherein, E ard Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! group, a 
halogen atom, an alkoxyl group, or an alkyl group which may be substituted t>y a hatogen atom. 

The compounds (la), (ki), (tg) and (Ta) In the general tonnulas (Q, (f). and (1^ wherein Z represents a carbon atom 
and the oompowids (lb), (Ie), 0h) and {ftd wherein Z represents CH may be synthesized from ooinpounde having the 
general formula (11): 
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whereia E and Y may be ttie same or different from each <a\& and represent a riydn)gen atom, a hydToxyl qro^ a 
halogen atom, an akixy groupi or an aliqrl group which may ba sitelitiiied by a halogen atom, and lha dotted Eha 
shows the presence or absence of a bond. 

The compounds (II) are explained by the general formulas (lid), (lie), (llf) and (llg). 

In the general formula (ikQ: 




(lid) 



wher^n, E and Y are as defined above, 

preferable examples of the halogen atom represented by E or Y Indude a fluorine atom, a chlorine atom, and a bromine 
atom; preferable exanviee of the aikoxyl group Indude a Ci - C5 alkoxy group which may be branched sudi as a meth- 
oxy groups and an ethoxy groip; and preferable examples of the aikyi group which may be substituted by a halogen 
atom include a Ci - C5 all^l gioup which may be branched such as a methyl grouA an ethyl group, and a trifluoromethyt 
groupi Examples of the halogen atom off the aD^I group which may be substituted by a halogen idcmi Include afluorlne 
atom, a chlorine atom, and a bronvne atom. The substitution of the benzene ring bonding with the tetiahydropyridifie 
ring and the groi4> -OC6H4Y is in an ortho, meta, or para position, preferably a para position, 
in the general fonmila (lie): 




(Ha) 



E and Y are as defined above, 

preferable examples off the halogen atom represented ty E or Y include a fluvine atom, a chlorine atom, and a bromine 
atom; preferable examples of the aikoxyl group include a Ci - C5 alko)^ group which may be branched such as a meth< 
oxy groups and an ethcxy groip: and preferable examples off the all^ group which may be substituted by a halogen 
atom include a Ci - Cs alkyi group which n^ be branched such as a methyl group, an ethyl group, and a trrfiuoromethyl 
groi^ai Examples off the halogen atom ol the aD^ group which m^ be substHuf ed by a halogen atom include a fluorine 
atom, a chlorine atom, and a taromine atom. Ttie substitution of the benzene dng bonding with the pq)eridine ring and 
the group -0CeH4Y Is in an ortha meta or para posWon, preferably a para pc^lion. 
In the general formula (II9: 




E and Y are k deTmad above, 

preferable examplee of the halogen atom represented by E or Y include a fluorine atom, a chlor^e atom, and a bromine 
atom; preferable examples of the aikos^ group include a - C5 alkoxy group which may be branched such as a meth- 
oxy groupi and an ethoxy groip; and preferable examples of the alkyI group wHdh may be substituted by a halogen 
atom include a Ci - C5 alkyI group which may be branched such as a methyl gmupi an ethyl group, and a trtfluoromethyl 
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groupi Examples of the halogen atom of ihe ali^ group which may be substituted by a halogen atom indUde a fluorine 
atom, a chlorine atom, and a bromine atom. The substitution d the benzene ring bondir^ with the tetrahydropyridine 
ring and the group -CH2C6H4Y is in an ortho, meta. or para position, preferably meta or para position. 
In the general Ibnmjia (llg): 




(Mg) 



wherein, E and Y are as denned above. 

preferable exampies of the halogen atom represented by E or Y Include a fluorine atom, a chlorine atom, and a bromine 
atom; prefieiable example of the aO«^ grouping blanched mich as a meth- 

oxy group, and an ethos^ group; and preferable examples of the ail^ group which may be si^ituted by a halogen 
atom Include a Ci - C5 alkyl group whldi may be branched such as a methyl group, an ethyl group, and a trif luoromsthyl 
group. Examples of the halogen atom of the aM group which may be substituted by a halogen atom include a fluorine 
atom, a chlorine atom, and a bromine atom. The substitution of the bsnzane ring bonding with the piperidlne ring and 
the group -CH2C6H4Y is in an ortho. meta, or para position, preferably meta or para position. 

The compounds of the general Ibnrulas (I), (I*), (i") or (!*"), for example, may be synttieslzed in the following man- 
ners. These methods wiD be successively explained below. 

The compounds (la), (Id). (Ig). and (l"£0. (If) of the general fbnnulas (I). (11. and (I") wherein Z represents a caAm 
alom and the compounds (lb), (le). (Ih), and (ll>), 0g) wherein Z represents CH can be obtained as follows: 

The compound (llh) Is obtained fiom a known starting material (IV) (step 1). then the compound (ili) is obtained 
from the oompoinid (llh) (step 2). The compounds (la). (Id). (Ig), or (Pa) can be obtained from the oompound (llh) (step 
3) and the compound (b), (le), (Ih). or (lis} can be obtained from ihe compound (III) (step 4). 

Fdr compounds having the general fomiulas (I). (1% and (H whereni A represents an altenylene group, the con- 
pound (Ij) can be obtained frmi the conr^nd (llh) (step 5) and the confxsund m can be obtained from the compound 
(Hi) (step 6). 

For compounds having the general formulas (1), (10. and (H wherein B represents a hydroxy! group-substituted 
ali^ene groip, the compound (li) can be obtained from the compound (llh) (step 7) and the compound (Im) can be 
obtained from Ihe oompound (Hi) (step 8). 

For compounds ha^dng the general formulas (1). (Q, and (1^0 wherein B represents a methylene groups the com- 
pound (in) can be obtained from the compound (llh) (step 9) and the compound (lo) can be obtained from the com- 
pound (ili) (step 10). 

Further, the compounds (Ic), (IQ, or (li) having the general fonruia (0 wherein Z represents a nitrogen atom or the 
oompound (H having the general formula 0) wherein Z represents a nitrogen atom can be obtained from the known 
starting nr^terfal 00 (step 1 1). 

Stepi: 

The compound (llh) can be synthesized in accordance with the following method from the known starting material 
(IV): 
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(Hh) 



wherein, E, X, and Y are as defined above, E' and Y' may be ttie same or diffierent and represent a hydrogen atom, a 
halogen atom, alkmcyl group, or a halogen atom-sUbsHtutable all^l groups and D represents a tol-butcKycarbonyl 
group, ethoxycarboni^ groups or acetyl group. 

That Is, the aryi bromide derivative havfrig the general fDmriula (IV) b converted by the oonvantlonal method to the 
con'esponding aryl Grignard reagent or aryl fithium reagent then Is allowed to react In tetrahydroiuran, diethyfeiher, eth- 
yieneglycol dimethylether. toluene, of another solvent not participating in the reaction, at -100 to 50°C, prefers!^ -78"C 
to room tempeiature, with 1 to 1.5 equivalents of the known starting material N-tert43Utaxycart»}nyi*4-plperidone, N- 
ethoxy carbonyi*4-piperldone, or N-acie^-4-piperidone fori to 6 hours so as to obtain the compound having the gen- 
ml fonrtula (\0. 

The starting substance (IV) used in the reaction is a known compound as described in Martin et al. [L Martin et al: 
J. Med. Chem., 22, 1347 (1 979)] or can be synthesized by the similar method. For example, 44)roma(^henylether, 4- 
bromophenylether. 2-bromodiphenylmethane, S-bromoKilphenylmethane, 4-bromodlphenylmethane, 24}romo-4*- 
fhiorodiphenyfmethane. 3'bromo-4-fluorodIphenyImethanep 4-bromo-4*-fluorodiphenylmethane, 2-bromo-4'-diloro- 
diphenylmethane, 3-bronno-4^h!orodiphenyimethane, 4-bromo-4'-oh!orodiphenylmet^e. 2-bromo-4*-methaxyd!phe- 
nylmethane, 3-bromo-4 -methoxydiphenylmethane, 4-l3n>mo-4'-metho)cydiph€nylmethane, 2-bromo-4'-irif luoromethyld- 
Ipheriylmethanei 3-faromo-4-tritluorom8thyldlphenylmelhane, 4-bromo-4'-1rifluoromeithyIdiphBnylmethane, 3-bromo-4- 
fluorodiphenytmethane, 34)romo-4,4*<lifluorodiphenyfmethane, 34)ronxHHIuoro-4'-chlorodq3henylmethanei 3-bromo- 
4-f(uoro-4*-inethoxydq3henytmethane, 3-brorm-4'*fluoro-4'-trifluoromethyldiphenyImethane. 3-bR>mc-4-meth0Kydiphe- 
nylmethane, 34}romo-4-methQxy-4Mluorodi[^enylmethane. 3-bromo4-methQxy-4'-chlorodlphenylm0thane, 3-bromo- 
4,4'-dimethQxy(jBphenylmelhane, 34)romo-4Hnethaxy'4'-trifluoromethyldipheny1methane, 5-bromo-2-methoxydiphenyl- 
methaney 54}romo-2-methaxy-4 -fluorodlphenyimathane. 5-bromo-2HT)ethQKy-4*-GhlorodiphenyIme1hane, 5-bromo-2.4 - 
(Dmethoo^henyfmethane; 54)romo*2Hiiethov<4*-^fluoromethyld9>heny1methan and the like may be used. Further, 
as the oonditlons for preparing the Grlgnaid reagent and the ofganolHhlum reagent, use may be made of the various 
methods descTbed h the "Compendium for Organic Synthesis" (Wiley-lntersdence: A DIvldon of John Wiley & Sons 
Lid.)eta 

The compound obtained from the reaction can be used as Is for the next stqa or if necessary can be used after puri- 
fication by a generally used purification methiod such as recrystallization or column chromatograi^y. 

Next the compound (V) thus obtained is treated under non-solvent conditions or In tetrahydrofurBa diethyl ether, 
etivieneglyool dimetl^ether, benzene, toluene, methylene chloride, cMoroform, carbon tetrachloride, water, methanol, 
ethanoi, or another sdv^ not participating in the reactton, at -20 to 150**C, preferably 0 to 80°C, with 1 to 20 eqiova- 
lents of organic acids such as acetic acid, trifluoroacette acid, mat^esuHbnlc add, trifluoromefhanesuHbnIc add, and 
the like or Inorganic adds such as hydrochloric add. sulfuric add, nitric add, and the like for 1 to 12 hours, or tiie com- 
pound (V) Is let to react In benzene, toluene, methylene chloride, dilorofomn, cartwn tetracliloride, or another solvent 
not partidpattfig in the reaction, if necessary in the presence of trietliyiaminei pyridine, diisoprqjyiethylamine, or other 
bases, at -20 to 150^C, preferably 0 to lOO^G, with Ito 5 eqidvalenls of thionylchlorlde, methane sulfonyldilorlde. trif- 
luoromethane sullbnylchlorlde, trifluorometfianesulfDnic add anhydride, p-toluene sutfonylchlorlde, phosphorus oxy- 
chloride. or other acid chloride derivatives for 1 to 6 hours, then performing an add treatment dntilar to the above, so 
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as to obtain a compound having the general formula (llh). Further, ccvnpounds having the general formula Glh) wherein 
E or Y represents a hydraxyl group can be obtained by dealicylating a compound having the general formula (llh) 
wherein E or Y represents an alkoxy groins using the various methods descn^bed In Troteciive Qtaups in Organic Syn- 
theele' (T. W. Gre^e, John Wil^ & Sons UcL) etc. 

Step 2: 

Hie oom|»nind Olh) <Mained in step 1 can be reduced to eyntheeize the compound (IB): 



10 




" (llh) (Hi) 

(wherein, E, X. and Y are as defined abova) 

That Is, the compound (llh) obtained In step 1 can be hydrogenated In the presence of palladium cart}on, platinum. 
20 or another catalyst in methanol, ethanol, ethyl acetate, or another solvent not participating in the reaction at room tem- 
perature so as to convert It to the compound having the general formula (HQ. Further. In the present reaction, If neces- 
sary, acetic add, hydrochloric acid, or another add may be added. 




The compound (Iffi) obtained In step 1 can be reacted with the compound (VI) or (Vi*) to synthesize the compounds 
(la), (id), (ig), or (Pa) having the genemi formula (0, (I*) and (H wherein Z is a carbon atom. 
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E 

45 

(wherein, Q. Q*. E, X Y R^, R^. R^, R^, R^. R^, R^^, m. and n are as defined above, and W represents a group able 
to be easly exchanged with an amine group). 

That is, the compound (ilh) obtained in step 1 rray be allowed to react In tetrahydrofuran, dietiiylether, ethyleneg- 
lycoi dimethylether, dioxane, acetonitrile, benzene, tofuene, dimethyHoimamide, dimethylsuitoxide, or another eolvem 
so not participating in the reaction. In the presence of triethylamine, diiscpropylethyfamine, pyridine, or another oiganic 
base or eodlunn, potaeaium, sodium hydride, potassium hydride, sodiunn amide, so(fium ethoxide, polassoim tert4}utax- 
ide, sodium tiydraxide, potassium hydroxide^ sodium caitonate, potassium caibonate, ceskim carbonate; cesium flu(> 
ride, or other Inorganic bases, at -20 to 150^0, preferably room temperature to 100^0, with 1 to 1.5 equivalents of the 
compound (Vi) or (VO tor 1 to 24 hours so as to obtain the tetrahydrcpyridine derivative of the general fbrmuia (la), (U), 
SB (Ig), or (ra). Further. In the present reaction, if necessary, sodium iodide or tetrabutylammonium Iodide may be added. 

W IS a leaving group capable of being easily exchanged with an amine groif) and for example is a chlorine atom, 
bromine atom, or other halogen atom, alkylsulfonyiaxy group such as a methane suffonyloxy group or arylsullbnyloxy 
group such as a p^oluene sulfonyloxy group. 

As the comp^nd (Vi) or (VI) usable in the present reaction, a oonrnerdaily available or loiown compound may be 
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u$ed, for example, methyl locfide, ethyl iodde, ettiyt bromide, propyl bromide, cinnamyl bromide. 3-brcmo-2-methyl-1- 
phenyt-l-propene, 4-fluoroa'nnamyl bromide, (2,3,4-trimettia)^cinnaniyl bromide, l-bromo-S-ph^ylpnopaiie. (1-bro- 
moethyObenzene, (2-bromoediyObenzene, 4-in6lho}^nnamyl bromldeb 2-(4>fluoropheriyOQ^ethyl brorrdda, 2-pheny- 
loxyelhyl bromide, 4-(4-f liioro|4ienyl)<»ybutyi bromide, 4-pheriyloxybiityl bromide, 2-pherqrlQxypropyl brontide, iran6-(2- 
phenyO cyclopropylmefhyl bromide, 1-phenyl-l-cyclopropylmefhyl bromide, l-phenyi-l-cydopmpanonathyl bromide, 

1- phervt-1-cyclopentanemethyl bromide, phermcyl bromide, 2-faromo-4-methoxyacetophenone, 2-bromo-4muoroace- 
tojihenone, 24}rDmo-4*-chloroacetophenone, 2-bronf»prapk3phenone, 2-bromo-2\4'<limette)^celophenone, 2- 
bromo-2*.5*-dlmeihaxyBC8tGphenone. 2-bromo-4'-methylacetoph8non. 4-GhIorobiityrophenoneb 4-diloro-4'*fluorobuty- 
rophenone, 2-bromomethyl-2-phenyl-1,a-diOKOlane, 2-bromomethyl-2-(4-fluorophenyl)-1,3-diO)GOlane, 243romomethyf- 

2- (4-chloroph6nyi}-1,3-diQxo!ane. 2-broiTiomefhyl-2-{4-methQxyphenyl)-1,3<!lQxolan8, 2-(1-bronioethyl}-2-phenyl-1,3- 
diOKOjane, 2-bromomethyl-2-(4^eihylphenyQ-1,3Klioxolane, 2-brcmom€^-2-(2,4-dimethaxyphenyl)-l,3-diaxolane, 
24)romom8%l-2-(2,S<llmelhoxypheriyO^ ioxolane, 2,3,4-trimeihoxybenzylGhloride^ benzyl bromide, 4-fluorob8n- 
zyl bromide, 2-ftuorobenzyl bromide, 34iuor<A>enzyl bromide, 4-(trif!uoromethyl}benzyl bromide, 2-(irifluoromethyl)ben- 
zyi bromide, 3-(trifluoromethyl} benzyl bromide, 2-bromo-l-indanone, 2-bromomethylbenzofuran, (2-bromo-1- 
hydroxylminoelhyQbenzene, 3-methoxybenzyl chloride, 4-melhaxybenzyl chloride, cinnamyl chloride, (2-bromo-1- 
methQ)^ethyl}b&izene, 1-(4-chIorophenyl)cyclobiJtanemethyl bromide, 1-(4<hlorophenyl}cyclopemanemethyl bro- 
mide, 1-(4^methQxyphenyO cyclopentanemethyl branide, (2-brorrK>-1.1'diettioxy ethyl) benzene, etc. maybe used. 

Further, the compounds of the general fbmiulae (fa) and Q"a) where A is a hydroxyiminomethylene group may be 
obtained by causing the conesponding ketone obtained in this step to react In pyridine, water, alcohol, water/alcohol or 
other solvent in the presence of pyridine, eocfium hydrodde. potassium hydroxide, sodium hydrogencaibonate, potas- 
sium hydrogencarbonate, sodium carbonate, potassium carbonate or other basB with hydroxyamine or its add addition 
satt. Further, the compounds of the general formulas (la) and (i"a) where B is a t^roxyl group-substituted ali^ene 
group may be obtained by redudng the con-esponding ketone obtained In this step by sodium borohydride, lithium alu- 
minum hydrkle, aluminum dibutyl hydride, bcn^ane, and other metal reducing agents or by catalyzing hydrogenation In 
the presence of a catalytic amount of palladium carbon, platinum, etc. 

Step 4: 

The compound (VQ can be reacted with the compound 00) obtained in step 2 by a sinrrilar method as in step 3 to 
synthesize the compound (lb): 
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Compound (le): 




Compound (Ih): 




or Compound ( I b) : 




(wherein, Q*. X, Y R*. R^, R^, R^, R^ R^. R^*^, n, and m are as deTwied above) having the general formula (i), {V), 
and (H where Z is CH. 

Stop 5: 

The conrvounde (ID having the general fonnulae (I), (i^, and (P) wherein A is an allcenylene poup and Z Is a carbon 
atom can be synthesized from the compound (llh) obtained In step 1 : 
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E 



HN 




(llh) 



(vni) 




(I j) 



(wherein, E, X. and Y are as defined above, and R** represents a siJ^stituted or unsubsHiited phenyl groupi) 

That is, the conpound (ilh) obtained at step 1 and the clnnamic acid derivative (VII) ma/ be condensed by an ordi- 
nary method lo convert to the amide derivative of the general formula (VIII), then reduced in tetrahydrofiiran, diethyl- 
ether, ethyleneglyool dimethytether. or another solvent not participating in the reaction at -100<^ to 80^0, preferably - 
78°C to room tenqaerature, by 1 to 5 equivalents of Bthium aluminum hydride or sodium bis(2-methQ)(yelhaxy) aluminum 
hydride fbr 1 to 12 hours. 

As the oondiiions of aforementioned amidation reaction, the various methods described In the 'Corr^endlum fbr 
Organic Synthesis** (Wiley-interstience: A Division of John Wiley & Sons Ltd.)) etc. may be used. For example, the 
method of treating the clnnamic add derivative (VII) If necessary in the presence of an organic or Inorganic base with 
dlethylphosphate cyanide (DEPC), diphenyiphosphate adide (DPPA). dicyclohexylcaibodamide (DCC). 1-ethyl-3-(3' 
dimeihylanritnopropyl)cai1xxliimide hydrochloride. 2-iodo-1-methylpyridinium Iodide, and the like may be used, or the 
clnnamic derivative (VII) may be made by an ordinary method Into an add hallde, ^mmetrlo add anh^rida mixed acid 
anhydride, or other active ester, etc., then condensed with the compound (llh). 

As the chnanfdc add derivailve (VII) usable In the present reaction, a commerdally available or known compound 
nu^be used, fbr example, dnnamicadd, 2,3,4-trimethoxydnnamicacid, a-methyltinnamicadd. 4-hydro)^-Q-methox- 
ydnnamfo add, 34iydrDxy-4-methoxydnnamlc add. 4-chlorocInnamlc add, 3-chlorodnnamic acid, 2-chlorodnnam!c 
add, 4^uorodnnamic add. 3-f luorodnnamic acid, 2-fluorodnnamic add. 3.4,5-trImelhQxycinnamic acid. 2'<trrf iuoroma- 
thyQdmiamlc add, 3-(lrilluca'ometttyl)dnnamic add, 4-(trifIuoromethyl)cinnamic add. 2-hydn»xydnnamic add, 3- 
hycfroxyclnnamlc add. 4-hydroxydnnandG add, 2-melhaxydnnamiG add, S-methoxydnnamk} acM, 4-melhQ)9dnnBmic 
add, 2,6-dif luorodnnamic acid, 2,4<l[fluorocinnamic add. 2,5-difIuorocinnamic add. 3.4-dmuorodnnamicddd, 3,5<Gf- 
luorodnnamto add, 2.6KiichIorodnnamIc acM, 2,4-dictdoroGinnamlc acM, 3.4-dichIorodnnamlc acid, 2,3-dimethoxydn- 
namic add. 2.4^imethaxydnnamic acid. 2,5<limethoxydnnamic add. 3,4<iimethoxydnnamic acUl, 3,4- 
(methyienediO)v)drviamic add, 3«&dimethoxydnnamic add. 3,4<Shydroa^innamie add, 3.4-dimethoxy-4-hydro)q^n- 
namic add, 2,4,5-trimethQxydnnanilc add, a-methyl-2,4,5-trim6thaKydnnam!o add. etc may be used. 

Hie compounds obtained in aforementioned reactions may be used as they are fbr the next st^ but may also be 
used after purHlcalion II necessary tiy a generally used purification method such as recrystalllzatjon or column chroma- 
tography etc 



The conpounds (110 having the general fomiulas (I). (10. and (H where A Is an alkenylene group and Z Is 



CH: wherein E. R'*, X, and Y are as defined above can be synthesized from the compound (ill) obtained in step 2 by the 



Step 6: 




(Ik) 



B 
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sindar method as step 5. 
&ep7: 

The ccmpounds dO hairing fiie general (onmdas (0, (0, and (P) where A is a oonnecling bond, B is a hydroxyl 
greup^ubetiluted ali^lene groupt and Z is a caibon atom: 




B 

(ID 

(wherein, I repress an integer of 0 or 1 , and E. R, X, and Y are as defined above), 
be synthesized from the oonpoi^ (llh) obtained at step 1. 

That is, compound (llh) obtained at step 1 may be aHovved lo react in tetrahydrofuian, diethylelhen ethylen^lyool 
dimethylether, dioxane, ac^nllrilei benzene, toluene^ dimethyiformamlde, dimethylsulfoxfde. methanol, eihand. Iso- 
propylalcohol, tert-bu^alcohol, ethyteneglycd, or another solvent not participating in the reaction, at room temperature 
to 200^C. pre! eral^ 50''C to 150''C. wth 0.9 to 1 .5 equivalents of the compound (DQ ibr IId 24 hours. 

As the cornpound (DQ usable In the present reaction, a commerdally avaBable or known oompound may be used, 
Ibr examples 1,2-epQxyethylbenzene. (R)-(+)-1.2-ep03^hylbenzene, (S}-(-)-1>2-epoxyethylbenzene, (1R,2R) -(+)-1- 
phenylpropylene oxide, (1S,28)-(0-1'PhenylprQpylene oxide, 1,2-8pQxy-3>phenoxypro(^ene, (IQ -(-}-2-(benzylQxyme* 
thyQoxirane, (S)-(+)-2-(benzyloxymethyf}oxirane, 2,3-epoxyprofVlbenzene, glycidyi 2-methytphenyl ether, 4^tert-t3u^- 
phenyl 2.3-epQxyprapyl ether, 4-chlorophenyl 2,3-epoxypropyl ether, 2,3-6p(nypropyi 4-methGD9phenyl ettier, etc. may 
be used. 

Further, in the present reaction, if necessary, triethylamine, dii6<^ropylethylamine, pyridine and other oiganic 
bases, sodium, potassium, sodium hydroxide, potassium hydroxide, sodium amide, sodium ethoxide. potassium tert- 
butoxide, sodium hydronde, potassium hydroxide, sodium caitonate, potassium carbonate, cesium caitonate, cesium 
fluoride^ and other Inori^rdc bases, or sodium Iodide, tetrabutylammonium Iodide, lithium (»tt»nate, Pithlum chloride, 
zinc bromUe. magnesium bromide, and other metal salts may be added alone or in combinations of a plurality of types. 

Steps: 

Using the same method as In step 7. the oompounds (im) of the general formulas (I). (I), and (I*) where A Is a con- 
necting bond, B is a hycfroxyl group-substituted alkylene group, Z is CH: 
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5 




(wherein, I, E. R. X, and Y are as defined above) can be synthesized from Ihe oompound (III) obtabied at step 2. 
Step 9: 

19 

The compounds (In) of the general fomudas (I). 0*). and (I*) wherein A is a oonnecting bond. B is a methylene 
group, and Z Is a caitx)n atom can be synthesized from the compound (lih) obtained In step 1. 



20 



25 




3a B 

(In) 

3s (wherein. E, R", X, and Y are as defined above.) 

That Is, the oompound (ilh) obtained at step 1 and 1 to 1^2 equivaients of aldehyde {X)m6y be treated at roomtem- 
perature to 200°C, prefenal^ 80 to 150''C, while agitating, with 1 to 2 equivalents of fonnic add to obtain the conpound 
(In). Alternatively, the compound (lih) and 1 to 12 equivalents of atdehyide may be treated in methanol, ethanol, teopro- 
pylaloohol. water, methanol^vater or another solvent not participating in the reaction, if necessary adding sodium hydro- 

40 gencaitonate, sodium dihydnogenphosphate, potassium dihydrogenphosphate, or aqueous solutions of the same^ at - 
20 to 50^0, preferably O^C to room temperature, by 0.3 to 2 equivalente of sodium cyanoborohydride to obtain the oom- 
pound (In). 

As the compound ()Q usalale In the present reaction, a commerdally available or known compound may be used, 
tor example, benzaldehyde. 2-f iuorobenzaldehyde, 2-chiorobenzaldehyde, o-anisaldehyde, n^anlsaldehyde, p*anisaf- 

45 dehyde, a.a,a-trifluoro-o-tolualdehyde, ocAa-trlluoro-nn-tolualdehyde, a,a,a-1rifluoFO-p-tolualdelTyde, S-lluorobenzal- 
dehyde, S-cMorobenzaldehyde, 4-fluorobenzaldehyda, 4-chlorobenzaldehyde. o-tofualdehydey m-tduddehyde, p- 
tokiaUehyde, 3-fhJOix>-2-methylbenzaldehyde, 2-fluoro-3-(trifluorometiTyl) benzaldehyde, 3,4-difluorobenzaldehyde, 
2,3-difluorobenzaldehyde, S-iluoro-p-anlsaldehyde, 2,4-dimethoxybenzaldehydet 2,5-dimelhaxybenzaldehydeL 3,4- 
dlmeth0)qrben2aldehyde, pipermi, 1.4-benzodioxane-6-carbaldehyde, 3,5-bte(trifluofomethyQbenzaldehyde. 3,5- 

BO dimethoxybenzaldehyde, 2.3-dimethyl-p-anIsaldehyde. 2,3,4-1rimethGKybenzaki6hyde, 3,4bS-ti1metiiGD9benzaldehyde, 
2,4,5-trimethoxybenzaldehyde. 2,4,6-lrimethoxybenzaldehyde, etc. may be used. 

Step 10: 

55 Using the ^mllar method as in step 9, the oompound (to) of the general farnttjlas (Q, (l^, and (^ wherein A Is a oc^ 
neding bond, B Is a methylene group, and Z is CH: 



29 



EP07SS923A1 




( I o) 

wherein, E, R"*, X, and Y are as ddined above can be eynthesized from the compound (Hi) obtained in step 2. 
Step 11: 

The oonf|)ound8 (Ic), (IQ, or (li) ha\/ing the general formula (I) wherein Z is a nitrogen atom or the compound (r) 
havirq the general kirmula 0) wherein Z is a nHrogen atom: 




(XI) (HI) 
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E 




(wherein. Q. Q'. E. E\ X, Y, r. R^. R^. R^. R^ R'*", n, and m are as defined above) 

can be synlliesized from the known starting material pc i). 

Tliat is. by causing the aniline derivative having the general formula (XI) to react under non-€olvent oondttlons or in 
n-butand, tert-butyfalcohol or another solvent not participating in the reaction at 80^C to 300*^0, preferably 150*^0 to 
250<^C, wHh 1 to 1 .5 equivalents of a known bis-2-GhlQroethylamine hydrochloride fori to 12 hours, the compound of 
the general formula (ill) can be obtained. 

The starting material (XQ usable in the present reaction may be a compound which Is commercially available or 
known through the literature [K. Suzuki et al.: J. Org. Chem., 26, 2239 (1961)] or may be synthesized by a known 
method as descrbed for example In Japanese Examined Patent Publication (Kokoku) No. 6-2S191. For example, 2- 
phencKyaniline, S-phenoxyaniline, 4i)henaxyanlline, 2-benzylaniline, 4-benzylanlllne, 4-(4-fluoraphenyOmelhylanlllne, 
2-{44luorophenyI)methylaniline, 4-(4-methoxyphenyl)methyfaniline, 2-{4-meth03Whenyl)methylannine, 4-(4-chIorophe- 
nyOmettiylanliine, 2-{4K:h!orophenyl)methylanlIlne, 4-(4-trBluorophenyOmethylanIllne. 2-(4-trlfluorophenyf)melhyl- 
anaine, 2-benzyi^ethOKyaftiIine, 4-berizyl-d-methoxyanaine, a^^-liuorophenyO methyi-S-methoxyaniline, 
fluoro|:^enyO melhyl-3-me)haxyaniline, &Aioro-2-(4^orophervi) melhylaniBne, 3-lluoro-4<44uorophenyl) mettvl- 
anaine, 54luoro-2-(4-melhQxyphenyl) melhylanlline, 3'fluoro-4-{4-methQx^enyl) meihylanlihe, 5-melhaxy-2-{4-m8lh- 
oxyphenyl}methylanirme. 3<methaxy-4-(4-metftoxyphenyQmethylanirine. etc. may be used. 



31 



EP07S5923A1 



Further in the reaction according to the present inventioa it necessary, msBJuim hydrogencaitxuiate, potassium 
hydrogencart)onate. sodium cartronatep potassium caribonate or other inorganic bases miy be added. 

Further, the compound having ttie general fDnnula (III) wherdn E or Y is a hydros^ group msy be obtained by 
removing the protective group from the compourvi having the general formula (III) where E or Y is an atocy group using 
the various methods descrbed In "ProtBcSve Groups h Oiganlc Synthesis" (T Greene, Jotai WOey & Sons Ud.) etc. 

The compound (III) obtained in the aforementioned reaction can be used as it is for the next step, but can also be 
used after puriffeation if necessary by a generally used purification m^od such as recrystallization or column chroma- 
tography etc. 

The resultant compound (III) can be converted to the aryl piperadine derivativas having Ihe general formulas (b), 
(if), (li), or (l"0 1:^ treating the saM oonrpound by the same methods as in, step 3, step 5, st^ 7, or ^ep 9. 

The isomers included In the con^unds having the general fbmuilas (I), (I*). (H. and (H of ihe present invention 
mqr be separated by oidinary methods, for SDomple, recrystalDzBtion, column chFonr»tDgraphy, thin layer chromatogra- 
phy, pressure liquid chromatography, or the sinrtilar methods uring opticafly active reagents. 

The corrpound having general formulas (I). {\% (!"), and (H aocorcfing to the present Invention may be dissolved 
in a suitable organic solvent, for example, ether, tetrahydnoluran, methylene chlcn'ide, chloroform, benzene, toluene, etc. 
and treated by an inorganic or oiganic acid to obtain the con-esponding salt The inorganic add used here include 
hydrochloric add, sulfuric acid, nitric add, phosphoric add, periodic add. and lha like and the organic add include ibr- 
mic add, acetic add, lactic add, oxalic add, malonic add, propionic acid, valeric acid, suodnic acid, fiimaric add. 
maleic add, dtric acid, malic acid, benzdc add, p-toluenesulfonlo acid, methanesuHbnIc add, and the lika. 

The compounds having the general formula 0), (O, (H and (r*) of the present invention are low in toxidty and can 
be used alone by themselvee or If desired can be prepared with other normal pharmaoeullcally anowaUa toiown and 
generally used caniers Into preparations designed for the alleviation and treatment of symptoms based on Ischemic dte- 
eases and symptoms derived from seizures, epilepsy, and migraine. Rsr example, the effective ingredient can be 
administered orally or noncmlly by Hself or made Into a cap^lei tddet Injection, or other suitable preparation together 
with usuaOy used exdpients. For example, capsule preparations are prepared by mbdng the powder with lactose, starch 
or Hs derivatives, cellulose derivatives or other exdpients and paddng the mixture Into gelatin capsides. Further, taUels 
can be prepared by adding and kneading in. in addition to said exdpient, sodium caitoxycaiboxymethyloenulose, 
alginic add, arabia gum. and other binders and water, if necessary granulating the same, then further adding talc, 
stearic acid, and other lubricants and preparing the final form using a usual compression tablet-making machine. At Ihe 
time of non^nal administration using injection, the effective ingrecfient is dissolved together with a soiubillzer in sterilized 
distilled water or sterilized physiological saline and sealed In an ampule to make the Injection preparatfon. If necessary, 
a stabiOzing agent, buffer, etc may also be included. 

The dosage of the medidne for alleviation or treatment of symptoms based on Ischemic cflseases and symptoms 
derived from seizures, efrilfpsy and migraine of the present Invention depends on various fadors, Ibr exanvile, Ihe 
symptoms and age of the patient to be treated, the route of administration, the fonm of the preparation, the frequency 
of administration, etc, but usually Is 0.1 to 1000 mg/d^y^ersoa preferably 1 to 500 mg/day^serson. 

EXAMPLES 

The present invention wiO now be explained in further detail vnth reference to Reference Examples and Examples, 
but the present invention is of course not limited In scope to these Examples. 

Reference Example 1 : Synthesis of N-tert-butoxvcarfaonvl-4^4-phOTQxvDhBr M^^ HI fNoter Tkbla 1 Com- 

pQiffid 1 feamebeipw)) 

To a 100 ml tetmhydrofuran solution of 3.5 g of N-tert-fautoxycarbonyi-^-piperidone was added dropwlse. under Ice 
coofing, 35 ml of 4-phenoxyphenyt magnesium bromide (0.6 moM tetralvdrofuran eolutton) prepared fnom 4-bra- 
modiphenylether. This was stln-ed for 1 hour. To the reaction mixture was added 30 ml of a saturated aqueous sduflon 
of ammonium chloride. Tttis was then extracted with ettier. The extract was washed with saturated ^ine, dn'ed, filtered, 
then concentrated under reduced pressure to obtain a reslchie which was then purified by silica gel cohimn chromatog* 
raphy (hexane:etfiyl acetate » 3:1) to obtain tite above-referenced compound (1) in an amount cX 2.92 g &ield 4S%). 

Reference Example 2; Synthesis of N4ert4)utaxvcarfaonvl-4^4-f4^cmiDhenvnnr! BthvfDhe^ 

1b a 25 ml ether sduthsn of 2.5 g of 4-bromo-4'-fluorodlphenylmethane was gradually added dropwlse at -TB'^C 8.5 
ml of n-butyl lithium (1 .6 mol/1 hexane solution). TTiis was warmed up to -20''C and stln'ed for 1 hour, tfien an 8 ml tet- 
rahydrofuran solution of 1.8 g of l^tert-butQxycarbonyl4i3lperldone was added dropwlse. Thte was stirred at 0^ for 
one hour, then 15 nd of a saturated aqueous solution of ammonium chloride was added and extraction was performed 
with ether. The extract was washed with saturated saline, dried, filtered, then concentrated under reduced pressure to 
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obtain a residue, wtiich wa8 then purified by eiCca gel column diromatography (hexaneiethyl acetate = 4:1) to obtain 
the aboveftf erenoed compound ^) in an amount of 2.69 g eld 77%). 

Reteencfi Example 3: Synthesis of N-t ert45ijtoxvcarbm vl-4-fa-f4-f luofoohenvn^ (3) 

5 

Ttie same procedure was Ibllowed as in R^rence Example 2 using 3-bromo^Mluorodiphenylmethane to produce 
iheabova 

Rcferanca Example 4: Synthesis of N-tert4?u1iQWcarbmvl'4-r4-^4-mBthGD(Vp^ (4) 

TTie same procedure was followed as in Reference Example 2 using 443iomo-4'Hnetta)^q>henylmethane to pro- 
duce the above. 

Refarenca Example 5; Synthesis qf (gMH3"{4-hydroxy-3HTiflthQWPheriyO-1-ax 

To a 25 rrd methylene chloride solution of 0.95 g of 44iydroxy-3-methoxydnnamic add and 1.24 g of the compound 
(9) synthesized in Example 2 was added under ice cooling 1.41 g of 1-etiTyl-3-(3-dimethylaminopropyl) carbodiimide 
hydrodiloride. then Iha resulting mixture was sfined at room temperature for two hours. TTie reaction was washed with 
20 saturated saline, dried, filtered, then concentrated under reduced pressure to obta^ a residue which was then purified 
by silica gel column chromatography Cheixane:ethyl acetate s 3:1) to otitain the atxave-referenced oompound In an 
amount of 1 .62 g (yidd 91%). 

Reference Example 6; Synthesis of (E)-1-[3-(4-hydroxy^HTiethQxyphBnyp-1-QXO-2-propflnyll-4-^4i3hen 
^ 1.2.3.6-tetrahvdroDvridine m 

The same procedure was followed as in Reference Example 5 using the compound (8) synthesized in Exanple 1 
to produce the above. 

so pgf^reiice Exagipie 7; Synthesis (E)-4-[4^4^fiwrQphenYi)melhYlphehYn-i-fH4-hv^ 
properiynpiperaziTip(7) 

The same procedure was followed as in Reference Example 5 using the compound (10) syntheAed In Example 3 
to produce the atxiva 

3S 

Example 1 : Synthesis of 4-f4H:>henqKVDhBnvn-1 .2.3,6-tqtrahvdroiivridine m 

To a 3 ml methylene chloride solution 772 mg of the compound (1) synthesized in Reference Example 1 was added 
dropwise under ice cooling 3 ml of trifluon^acetic acid. The resulting mixture was stirred at room temperature for two 
40 hours, then was adjusted by a 1 0% aqueous solution of sodium hydroxide to a pH « 9 to 10 and extracted with ether. 
The extract was dried, fUtered, then concentrated under reduced pressure to otntaln a crude crystal which was then 
recrystailized lirom ettoAnethylena chloride Id obtain the above-referenced oompound (8) In an amount of 250 mg 
(yield 47%). 

4S Example a Swiftesls of 4-f4-phenowphBnvnpiparid}rw (9) 

To a 1 00 ml methanol eolutfon of 3.51 g of the compound (8) synthesized in Example 1 were added 200 mg of pal- 
ladium cariaon and 1 ml of acetic add lor fiydrogenatlon at atmospheric pressure and room temperatura After the com- 
pletion of the reaction, the insolubfes were filtered off, then the filtrate was concentrated under reduced pressure The 
so ol^rtalned r^due was dissolved In methylene chloride and acQieted by a 10% aqueous solution of sodium hydmxide to 
a pH 9 to 1 0, then was shaken. The organic layer was dried, filtered, then condensed under reduced pressure to obtain 
a residue which was then purified by tiOca gel column chromatography (methylene chlorideimethanol « 20:1) to obtain 
the above-referenced oonpound (9) in an amount of 2.32 g (yield 66%). 

ss Exarppla 9; Sygthe^ qf H4-(4^|uofophanYl) mg^WPhffTYl1p!pprflz|ne (IQ) 

A mixture of 500 mg of 4-(4-lluoropheriyl)metlqfliBnilln6 and 445 mg of bls{2-cMoroetlTyOamlne hydrochloride was 
stined at IQO^C for two hours, then gradually raised In temperature and stirred at 200''C for a further two hours. This 
was cooled to room temperature, then the product was purified by sSica gel column chromatography (chloroform:meth- 
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anol.^er (2% acetic acid) a 65:35:5) to obtain the abo\re-ref^nc6d confound (10) in an amount of 503 mg &ieid 
75%). 

Exanipig 4; Synthesis of 4^ WftoorQpheiwl)meBfflPhenvfl-l .8.3,frtetratitf rwwitfne fl 1) 

The Game procedure was followed as in Example 1 using the compound @) synthesized in Reference Example 2 
to produce the alao^fe. 

ExarnplB 5: Synthesis ol 4H[4K4-fluorophenv!)mpttiyl|:^^^ fig) 

The same procedure was followed as in Example 2 u^ the conrpound (1 1) synthesized in Example 4 to produce 
theatxva 

Bfflmplfl 6; Synthesis of 4^3^4^ffuQrqphe^yDmdhytphe^y^■1«^^3,6■tfl^rah(^ (13) 

The same procedure was followed as in Exanple 1 using the compound (3) synthesized in Reference Exan^e 3 
to produce the above. 

Example 7: Synthesis of 443-/4-fluQroDherivllmflthvtohBrivnDtoerldrna f14) 

The same procedure was IbEowsd as in Example 2 using the compourxl (13) synthesized In Exanqale 6 to produce 
the above. 

Example 8: Synthesis of 1-r2-f4-fiuorophBnvnmfllhvfDhenvnDlDerazlnB fia 

The same procedure was followed as In Example 3 using 2-(4-fluorophenyl)m8thylanlline to produce the abova 

Example 9: Svnihefiis of 444-f4-methQxvphenvn methviphenvf1-1.g.a.6-tetfahvdmpyridina (16) 

The same procedure was followed as in Example 1 using the compound (4) synthetized in Reference Exanff)le 4 
to produce the above. 

Example 10: Synthesis of 4-r4-f4^nathQXVPhenvn mBthylphenvtlpipsrldlnfl (17^ 

The same procedure was followed as in Example 2 using the compound (16) synthesized in Example 9 to produce 
theatxsve. 

ExanrolB 11: Synthesis of fB-4-f4-phanQxvphenvn-1-f3-phanvl^^ (18) 

To an 8 ml acetonifrile solution of 300 mg of the compound (8) synthesized in Example 1 were added 234 mg dn- 
namyl bromide and 0.5 nd of triethylamine. This was then heated and ref luxed for 3 hours. 1b the reaction mixture was 
added 10 ml of ice wat^. nils was then extracted with ethyl acetata The extract was dried, fftered, then concentrated 
under reduced pressure to obtain a residue whidi was then purified by silica gel column chromatograf^ (methylene 
chion'de methanol « 25:1} to obtain the above-referenced compound (1 8) in an amount of 320 mg (yield 73%}. 

Examola 12: Synthesis of rB-1-ia^44wdrQxv-3HnathQxvphanyl)-2-pm^ (1Q) 

To an 8 ml tetrahydrofuran solution of 400 mg of the compound (5) synthesized In Reference Example 5 was added 
under ice cooling 60 mg of lithium aluminum hydride, then the resulting mixture was stimed at room tenyerature for two 
hours. A 10% aqueous solution of sodium hydRsdde solution whs added, then the product was extracted with metfiylene 
chloride. The extract was dried, filtered, then concentrated under reduced pressure to obt^u'n a residue which was then 
purpled by silica gel column chromatography (methylene chlorideinethanol ° 20:1) lo obtain the abovenreferenced 
compound (1 9) in an amount of 273 mg 72%). 

Example 13: Synthesis of 1-{2'{4-fluQrcphenvl) oxyQthvl1-4-(4^henaKyphenyl)-1.2.8.6-tBtrahvdroDvrldlna (20) 

The same procedure was followed as in Example 1 1 using the compound (8) synthesized In Example 1 and 2-(4- 
fluorophenyQoovethyl bromide to produce the above. 
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Example 14: Switheafi of fB-444<ihenaxvDh6rwlV1-f3<>herwl-2>Drooenvl^^^^ f21) 

The same procedure was followed as in Exanrvie 11 u^g Ihe oompound (9 synthesized in Exarnple 2 and dn- 
namyi bromide to produce the above. 

Example IS: Synlhesis of 4-(4'phenQacyphenyl)-1-(a-phenYlprqpy^ (22) 

Hie same procedure was followed as in Example 11 using the compound (9) synthesized in Example 2 and 1- 
j^romo-^-phenylpropane to produce Ihe abo/a 

Example 16: Svnthesia of 4-f4^enQxvphenvn-1-f342.3.4-1rimeftoxvohenvn>^^^ (23^ 

Hie ^ime procedure was followed as in Example 1 1 u^g the oompoitftd (9) synthesized in Example 2 and ^,%4- 
trimethoxy)cinnamyl bromlds to produce the above. 

pyr(dlnep4) 

Hie same procedure was foDowed as In Exanpla 12 using the compound (6) synthesized in Reference Example 6 
to produce Ihe above. 

Example 18: Synthesis of (B"1-PH4fluorophenyD"2i?ropeiTyfl-4"{4i?h^ Cza 

The same procedure was foDowed as in Example 1 1 using the ocmnpound (S) synthesized in Exarrvle2 and 4-fluor- 
ocmnamyl biomide to produce the above. 

Example 1Q: Synthesis of 4^ phenoxvohenvn-1-nran8-fgHih6iivncvdoproov^ f26^ 

Hie same procedure was followed as In Example 1 1 using the compound (9) ^nthesized In Example 2 and Irans- 
(2-phenyl)cyclq>rcpyimethyl bromide to produce the above. 

Exanyle 20: Syrrthefils of 1"f2«(4'^fluorophenyl) Qxy6thyl|-4^4'phenoxyphenyl)pfperidlne (27) 

Hie same procedure was followed as In Example 1 1 i^ng the ompound (9) synthesized In Example 2 and 2-(4^ 
fluorophenyOoxyethyl bromide to pioduce the above. 

Example g1: Syntheste of 144.(4>flueroohenvftovbufan-4^f44ihenQxvohenvl)plp^^ fg« 

Hie same procedure was foiiowed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2-(4- 
fli»rophenyOoxybutyl bromide to produce the above. 

Example 22: Synthesis of 4-r4^enQxvPhenvn-14rg.a.4-trimethQxvphenvnmethvfe^ f291 

A mixture of 1 .27 g of the confound (9) synthesized in Example 2 and 0.8 g of 2,3,4-tdmetf)0Kybenzaldehyde was 
stined at 120^C» then, 0.18 ml of formic add was added dropwise. Hits was stinted for one hour at the same tempera- 
ture, then ethyl acetate and a saturated aqueous solution of sodium hydrogencarbonate were added and the results 
were shaken. Hie organic layer was dried, filtered, then concentrated under reduced pressiAre to obtain a residue which 
was then purified sIDca gel column chromatography (hexanerelivl acetate a 3:2} to obtain the above-referenced 
oonpound (29) in an amount of 1.46 g (yield 73%). 

Example 29: Synthesis of 1-r 4>ff4^uQroDhenvn-4-QXQ^bulvlM-f4-ohenQxvPhenvnri (301 

To a 6 ml dimelhylformamide solution of 350 mg of the compound (9) synthesized In Example 2 were added 278 
mg of 4<hloro-4'-nuorobutylophenone, 230 mg of potassium cart>onate. and 41 5 mg of sodium iodide; then the mixture 
was stirred at BO'^C for 2 hours. 1 5 ml of Ice water was added, then the product was extracted with ethyl acetata Hie 
extract was washed with saturated saline, dried, fotered, then concentrated under reduced pressure to obtain a residuep 
wMch was then purified by silica gel column chromatography (methylene Ghforlde:meihanol a 20:1) to obtain ha abcva- 
refsrenced compound ^) in an amount of 392 mg (yield 68%). 
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Example 24; Synlheetgqf {E)-4-r4K4^»WrfflhenYl)m^phCTYihH 

m 

The ^me procedure was followed as in Example 1 1 using the compound (1 1) synthesized in Example 4 to produce 
6 the above. 

Exaitpfe 25: Synthesis of (E)^f4-(4-flUQrophenvl) methyfphenyH-1-(3-pheny1-2-propQnyt)pipeiidlne (32) 

Thesameprocedurewasfollowedasin Example 11 using the a)mpound (12} synthesized in Example 5 to pr^ 
10 the abova 

Example 28: Synthesis of 4^4-f4-fluorcx)henvn mflthvlphenvlVl-ltrans-f2-nhQnvncvciooroptf!mBa^ ^33^ 

The same procedure was (ollcwed as In Example 1 1 using Ihe compound (1 2) synthesized In Example 5 and trans- 
16 (2-phenyl)cyctopn3pylmethyl bromide to produce the above. 

Example 27: Synthesis of fB-4-r2>f4-fluoroDhenvft mBthvlahenvil-1-f3-Dherivl-2HaroDflnvn-1.2.8,B>tetrahydrQpvi^ 

m 

20 The same procedure was followed as in Example 1 1 using 4-[2-(4-fiuorophenyl)methylphenyl]-l .2.3.6-tetrahydro- 
l^rlcfine and dnnamyl bromide to produce the abova 

Example 28: Synthesis of fE)-4-[2-(44luQroph€nyn m6thvlohenvn-1-(a-ohenvl'2"propenyl)pipefidine (35) 

2B The same procedure was flbllowed as in Example 1 1 using 4-[2-(4-fluorophenyOmethylphenyQpiperidine to produce 
the above. 

Example 29: Synthesis of 4-r2-f44luoroohenvnmethvlPhenvl1>141rans-(2<ihenvncvclQor^ fsa 

30 The same procedure was followed as in Example 1 1 using 4-[2-(4-lluoroph»iyl)methyljphenyQplperidine and trans- 
(2-phenyl)Gyclopropylmefhyt bromide to produce the above. 

Exanple 30: Synthesis of fB-4-l3-f4-fluorophenvnmBthvlphenvn-1-(3Hjhenvl-2<)roi^ 

m 

3S 

The same procedure was tollowed as In Example 1 1 using the compound (1 3) ^nthesized in Example 6 to produce 
the above. 

Fxflmpift 81 ; Synthfiffiff {E)-4-l8K4-fiuorwhenyPmethytphenyiVH3-phenyi-2>^ B8) 

40 

The same procedure was fbilcwed as In Example 1 1 using the compound (1 4} synthesized in Example 7 to produce 
the above. 

Fxamnle 3P: Synthesis of 4-r3-f4-l)uoroohenyl^methviPhenyn-Hlmns-(2-phenyOcyclQpn)pylmelhyn (39) 

4S 

The same procedure was tollowed as in Example 1 1 using the compound (1 4) synthesized In Example 7 and trans- 
(2-phenyl) cydoprqpybnelhyl bromide to produce the above 

Exafnpie 33; Synthesis tf (E)-v{4i?henoxyphetiyn-4-(3i?heriy|-2-prQpenyi)pipgraz!n^ (40) 

BO 

The same procedure was fUlowed as in Example 11 using the 1-(4i3henoxyphenyl)piperazine [US4210646; 
DT2631885I to produce the dbove. 

Example 34: Synthesis of 4-r4-f4-tluorophenvnaxvbutvn-1-f4-phenoxvoh6nvnpiperazine (41) 

ss 

The same procedure was followed as in Example 1 1 using the H4-phenQ)whenyl)|riperazihe and 2-(44Jorophe- 
riyl)o)9butyl bromide to produce the above. 
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Example aS: Synthesis of (a-W2<3henQxvDherwlM-f3-ohenvl-2-DroDenv^ (AT) 

The same procedure was followed as in Example 11 using l-^-phenQt^henyQpipmzune PT2631885] to pro- 
duce itie above. 

Examote 36: Svmhesfe of 1 -r2<3henQxvPhenvn-4-ftrans>fg43henvn<afd«^ (43) 

Hie same procedure was followed as in Example 11 uting the 1-(2-pheno9^enyl}(dperazine and tran$-(2-phe- 
nyl)cydopropyfmefhyl bromide to produce the abova 

gxample 37; Syrrlhesig of (g-1-{8i9henoxypheriyfH-(9i>l^wl'8iyopffl^^ (44) 

The same procedure was followed as in Example 11 using 1-(3-phenQ}^enyl]piperazine [DT263188S| to pro- 
duce Ihe above. 

Example 38: Synthesis of 1-f343henaxvPhenvlM-ltanfi-f2H3henvncvclQoroowlmet^ f4a 

The same procedure was fbllowed as in Example 11 using 1-(3i3henaxyphenyl)p^erazine and lrans-(2-phe- 
nyljcydopropylmelhyl bromide to produce the abcva 

Example 89: Synthesis of 1-f4^3henaxvDhenv^^4-^f2■3■4-^r!mflthaxvDhflfw^melhvM r4a 

The same procedure was followed as in Example 22 using 1 -(4^henoxyph€nyl} piperazine to produce the above. 

Example 40: Syrttfiggig pf (E)-1-r4-(4^wrpphgnYi) m$thYiphenYl1-1-{3-phfflTYl-2>prQpenYf)pipgrazine (47) 

The same procedure was foQowed as in Example 1 1 using the oompouml (10) syntheseed in Example 3 to produce 
the above. 

Example 41 : Synthesis of (E^1-f4-f4-fiuoiioohenvllmahvtphenvn-1-T3>(2.3.4-trim6thoxvphen 

m 

The same procedure was fbllowed as in Example 11 using the compound (10) synthesized to Example 3 and 
(2i3^trlmethoxy) dnnamyl bronnide to produce Ihe above. 

Example 42: Synthesis of (E)-1-f4-(441uoropheny1)methylphBnviV4-r3-(4-hvdroxy-3'm9thoxyphenvl)-2-pr^ 

The same procedure was followed as in Example 1 2 using the compound (7) synthesized in Reference Example 7 
to produce the above. 

Example 43: Synthesis of ^■1-r444-fluQrophenvn methvlPhenvn^3-f4>.fluproohenvi^-2Horopenvnoiperazine ^50^ 

The same procedure was foDowed as in Example 11 using the compound (10) synBiesized in Example 3 and 4- 
f luoroclnnarnyl bromide 1o prochjce the abova 

Example 44; Syftfiosio of (J^)^^Z'^>^^Q\)mfiH<^'^i^ (51) 

The same procedure was followed as in Example 11 using the 1-^-benzyiphenyi]piperazine {Japanese Examined 
Patent Pii)licafi(xi (Kiddoj) Na 6-25191] to produce the abova 

ExamolB 45: Synthesis of m-1-f2436nzv!phenylV4>itfans>f2HQhenvtteydopmpvlmethvnp^^^ fSa 

The same procedure was followed as in Example 11 using 1-(2-benzytphenyQpiperazine and trans-CSi-phe- 
rryQcydc^opylmelhyi brorrdde to produce Ihe abova 

Example 46: Synthesis of (E)"1-|2-<4-fiuorophenyi) mcihviphenvl]>4^3-phenYl-2-propenvi)plpefa2lne (53) 

The same procedure was fUlowed as in Example 1 1 using the compound (IS) synthesized in Example 8 to produce 
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tlieabove. 

Example 47: gyntfiegig pf fg)-1H2>f4-frnQrQphenvO mflhyfphgriyn-4HfrOT<gl>hei^ (54) 

The same procedure was foDourad as in Example 1 1 using the oompound (1 S) synthesized In Example 6 and trans- 
(2-phenyl)cyclopiX)pyln^ 

Examflle 48: Svnthe^ of fB-1-r4-f44luoroohenvlHnemv^ (SSi 

The same procedure was followed as in Example 1 1 using the oompound (1 0) synthesized In Example 3 and trans- 
(2-ph&iyl) cyctoprcpylm^ bromide to produce the atova 

Example 49: Synthesis of 144-(4-fluoroohenvnmethv!ohenvn-4-r(2.3.4-tri^ oiperazine (56) 

The same procedure was toilowed as in Exaniple 22 using the conipound (1 0} synthesized in Exanple 3 to procftice 
theiabove. 

Examoie 50: Synthesis of 444-^4-fluorooh6nvllQxvbutvn-1-r4^44luo«)p henvnm^^ (57) 

The same procedure was followed as in Example 1 1 using the oompound (10) synthesized in Example 3 and 4-(4- 
f luorophenyi}oxybutyl bromide to produce the above. 

Example 51 : Synthesis of 1-f4-f4>fluQroohenvn methvtohenvl1-4444f4^iuQrQ ohenvlV4-Qxo>but^^^ (SSi 

The same procedure was Ibllowed as in Example 23 using the compound (10) synthesized in Example 3 to produce 
theabcva 

Example 52: Synthesis of 4-(4-Phenoxvphenyn-1-f1-Phenvl-1<vdoDrooanQ)methvl (59^ 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 1-phe- 
nyt-i-cydopropanemethyl tromide to produce the aboye. 

Exanyle 53: Synthesis of 1-elhyl-4^4-phBnQxyphenyl) plparidine (60) 

The same procedure was f<dlowed ae in Exanqale 11 using the oompound (9) synthetizod in Example 2 and ethyl 
Iodide to produce the aboya 

ExannlB 54: Synthesis of 1->r4^4-fluorophanvn mflttivlPhflnvn-4-melhvlDiperazrna fell 

The same procedure was followed as in Example 11 using the conp)und (10) synthesized in Example 3 and 
methyl iodide to produce the above. 

Example 55: Synthesis of 444^4^luorophenvllmethvlDhenvn-1^1<)hsnvl>l-cvctoDroM^ fB21 

The same procedure was followed as in Example 1 1 using the oompound (1^ synthesized In Example 5 and 1- 
phenyl-l-cydopropanemethyl bromide to produce the dbova 

Example 56: Synthesis of 4-l4-f44luorophanvn methy|phenylH-e-phenvl-2-oxolelhvl^arlcflne f63) 

The same procedure was followed as fo Example 1 1 using the oompound (1 2) synthesized in Example 5 and phen- 
acyl bromide to produce the above. 

Example 57: Synthesis of 4^4H3henQXVbhenyn-1-f2-irfienyi-2-^^ 

The same procedure was toOowed as In Example 1 1 using the compound (0) synthesized In Example 2 and phen- 
acyi bromide to produce the atsove. 



38 



EP0755923A1 

Example 58: Svntfiefife of 444.f4-fluQrooherwn me!hv<phenvn-1-f1>Pherivl-1<:vclODroDvt)metM^^ fSa 

The same procedure was foflcwed as in Example 1 1 using the confound (12) syntliesized In Example 5 and 1- 
phenyl-1 -cydopropylmetliyl bromide to produce the above. 

5 

Examoie 59: Sv nttiesia of 14g-f4-methQxvtrfienvl^2-oxoiethvl-4-(4^^ f66> 

The same procedure was Ibllowed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2- 
bromo^'-mBttioxyacetDphenone to produce the above. 

10 

Example eO: Synthesfa of 1^2-(4-fhjoroph6ny[)^-oxQ ]ethyl-4^44>hen(^^ (67) 

The same procedure was foiiowed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2- 
brQmo-4*-lluoroacetcvhenone to produce the above. 

IS 

Example 61: 8vnthesl8 of 1.^r2-f4-cMQmphenvl^-2-oxolethvl-4-f4H)h6noxvPhe^^ f68^ 

The same procedure was ibllowed as in Example 1 1 uting the compound (9) synthetized in Example 2 and 2- 

20 

Efflmpte gg; gyrfheste ot H1-benzoy!ethyn-^(4-phBnqxviihenyOpiperM m 

The same procedure was Ibltowed as in Example 11 uting the compound (9) synthesized in Example 2 and 2- 
bromopropiophenone to produce the above. 

25 

Exampla 63: Synthesis of 444^f4-mBthaxvDhenvn mBthv!phenvn-1-(2-bhenvl-2^Q)athvlp!pgldna (70) 

The same procedure was foDowed as in Exanyle 11 using the compound (17) synthesized in Example 10 and 
phenacyl bronrMe to produce the above. 

Example 64: Synthesis of 1-flKixDlndar^2-.vn-4-f4-Dhflfimcv>DhBnvtDtoarldln fzn 

The same procedure was followed as In Exanple 11 using the compound (9) synthesized in Example 2 and 2- 
bromo-l-indanone to produce the above. 

35 

Example 65: Synthesis of 4-[4^(4-ftuo rophenyl) mflthyfphenyn-1-(1-axofndan-2-vl)D!perldlne f72) 

The same procedure was Ibllowed as In Example 11 using the compound (12) synthesized in Example 5 and 2- 
bromo-l -indanone to produce the above. 

40 

Example 66: Synthesis of 244'f4i}henoxyphenvl) piperidin-1-yl]mQlhvl-2-phenvl-1 .3<lloxolane f78) 

The same procedure was Ibllowed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2-bro- 
momethyl-2-phenyl-1,3-diOKOlane to produce ihe above. 

45 

gxflmplfl 67: Synthsste of 4-(4^henQxyphflnvft-1-f2H3henvl-2-hvdrQXvimlnQ)ethvlDlPflrldIne f74) 

An 8 ml pyridine solution of 500 mg of the compoiffid (64) synthesized In Example 57 and 96 mg of hydroxyamlne 
hydrochloride was stirred for one hour at 1 0O'C. Tb the reaction mixture was added 10 ml of ice water, then the product 
50 was extracted with ethyl acetate. The extract was washed with saturated saline, dried, filtered, then concentrated under 
reduced pressure The obtained resdue was purified by silica gel column chromatography (methylene chloridemetha- 
hol » 20:1) to obtain the above-referenced compound (74) In an amount of 437 mg ^eld 84%). 

Example 68: Synthesis o f 4-f4>f4-m6fhQxvphenvll methv!phenvll>fB>1-f3^Phenvl-2-0fCPenynpiperidine f75^ 

The same procedure was followed as In Example 1 1 using the compound (1 7) synthesized in Example 10 to pro- 
duce the dbova 
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Example 69: SyntheBis off 1-feen2Mrfufmi-2^rf^methvW4-phen^ f76^ 

The 8am$ procedure was followed aa in Exarnple 1 1 using ttie oompourri (9) synttiedzed in Examplo 2 and 243ro- 
momelhytbenzofuran to produce the above. 

Example 70: Svnthe^of 1■(2^hvdfaw^g^Qh6nvnethvt■4^f4^>h«1Q^ vm 

To 8 ml of a methanol solution of 450 mg off the compound (64) synthesized in Example 57 was gradually added 46 
mg of sodium borohydrlde under Ice cooling. TTie resulting mixlure was stirred at room teffTparature for one hour, lb the 
reaction was added 12 ml of Ice water, then the product was extracted with ethyl acstata TTie extract was washed wHh 
^tturated saline, dried, fiitered, then concentrated under reduced pressura The obtained residue was purified by silica 
gel column chromatography (methylene chlorlde:melhanol s 2D:1) so as to obtain the above-refarencad cornpound (77) 
in an amount of 403 mg (yield 89%). 

Fxamnlft 71 ' Synthesis off 1-f2-f4<hloroDhenvi)-2-hvdroxv1ethvi-4-f4HQhenQxvPhenvn^^^ f7a> 

The same procedure was IbOowed as In Exanple 70 using the oompound (68) synthesized In Example 61 to pro- 
duce the above. 

P^flTTte 7?; gvnlhesisoff 444-r4-ffiuQrQPhenvn mcihvlphenylT-W2»hwdrQxy-2-phQnvnethvlpioeridin^ (79) 

The same procedure was foDowad as In Example 70 using the oompound (63) synthesized In Example 56 to pro- 
duce the above. 

p*flPT'ft 79; Svntheft-soff 1-ffi-hvdrQxv-a-Ph6nQxv^prootf|.4-f4-oheriaxvphenvnp^ (80^ 

A 10 ml isopropy) alcohol solution of 800 mg of the compound (9) synthesized in Example 2 and 165 mg of phenyl 
glycidyl ether was stinted at lOO^C for two hours. The reaction was concentrated under reduced pressure to obtain a 
residue which was then purSied by silica gel column chromatDgraphy (cMorotbrm:methanol a 20:1) to obtain the above- 
refer^iced cornpound (80) in an amount of 899 mg (yield 90%). 

Exanyte 74; Synthesis of 4^4-f4-fluprwhenYi) methyiphCTYn-1-B-hwlrw-9-Pheng^ (81) 

The same procedure was fbllowed as in Example 73 using the compound (1 2) synthesized in Example 5 to produce 
theabcva 

Example 75: Syntheala off 1-r4-r4-fluorophenvn methvfphenvn-4-/2-phenv!>g-Qxpletfw!riPfiraz-^ (m 

The same procedure was followed as in Example 1 1 using ihe compound (1 0) synthesized in Example 8 and phen- 
acyl bromide to produce the above. 

The physical propeiHes at the compounds obtained In the above Reference Examples and Examples are shown in 
l^le 1. 
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TTie anti-veratrizlne acfion of the above syntfietic oompourxls. the T-type Cs^* channel inhibiting action, the anS- 
Gonvulsant action, the dopamine Dg receptor UocMng action, and the UD50 were evaluated by the tonowlng methods. 
TTie results are shown In IbUe 2. lUsle 3. Ibble 4. IhUe 5, arid Table 6. 
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The membrane potential of the eynaptoeomee prepared fiom the brain membrane of Wietar rats (male, 10 to 12 
weete old) was measured by the method of Aiuclv' et al. [T. Aiuchi et al: Biochani. Biophya Acta. 7ZL 228 (19854)] 
6 using a membrane potential sensitive fluorescent dye Rhodamine 6G to evaluate Ihe effects of suppression of the com- 
pound on Ihe veratridine-inducing depolarization response. 

The resuHs are shown In TaUe 2. 



Table 2 





Gonpound 
no. 


Antiveralridine action (inhibiting 
rato fO 1 uin of comnourKA 




18 


18 


16 


19 






21 


9n ^ 








20 


28 


53a 




2d 






39 


OOall 




■r 1 








11 7 




47 






4Q 

"ro 


9n 


30 




17^ 




5fi 

9V 


1ft A 




57 






58 




3S 


62 


239 




63 


81.1 




64 


34^ 


40 


65 


98.7 




66 


19.6 




67 


15 


4S 


68 


38.9 


69 


11.2 




73 


18.1 




74 


14.6 




75 


552 




77 


31.1 




78 


44.4 


ss 


79 


37.1 


80 


49.7 




81 


24.1 




82 


1&9 
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T-Typg CalgiwTI Channel Inhibltlnq AcBot 

s ThB Mppocampal CA1 pyiamiclal cells were isolated from VHstar rats (female, 1 week oM) in aocordance with the 
method of Takahashi et al. [K. Takat^sl^ et a!.; J. PharmacoL Exp. Ther, 169 (1991)] and the T-type calcium cur- 
rent under oonditlons of afibced membrane potential was measured using the whde-ceH conliguratjon of the pach damp 
technique. The effects of the compounds were evaluated from the late of suppress of the peak cun-ent after one 
minute of application using the concentration damp m^od. 

10 The results are shown In Talde 3. 



Tables 



Compound 
na 


T-lype Ca^* channel 
inhibiting action ICsq OiM) 


21 


0.8 


26 


2.8 


32 


0.6 


47 


2.7 


50 


4.2 


73 


4.6 


75 


1.4 


79 


3.1 


80 


1.9 



Audiogenic Seizure Suppressing Action 

3S The audiogenic seizure suppreesing action of the compounds was evaluated b/ Ihe method of Sarro et al. [Q. B. 
De Sarro et al.; Br. J. Phannacol.p 93, 247 (1988)]. That is, DBA^N mice (male, 3 weeks) were administered with the 
confound dissolved in 10% 2-hydroxypropyl-p-cyclodextrin IntraperitDneany. After 20 minutes, a supersonic washer 
was used to apply audto stimulus of at least 90 dB for one minute. The wild running QNR), donic seizures (donus), tonic 
s^uree (lomis), and respirator/ arrest (R^ were evaluatea The seizure suppressing acficn was evaluated from the 

40 rate or suppression of Ihe average value of the seizure score found finom 0 b no response, 1 b wr, 2 a donus, 3 » tonus, 
and4a RA. 

The results are shown In Table 4. 
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/comDOund 10 v\q/1cQm x«d») 


1 


27,9 


19 


53-6 




77*3 


22 


85.7 


24 


49.1 


25 


72 


26 


78 


97 
i« / 


34 


2R 


56,9 


9Q 


66 • 2 


«} X 


48 




94 


1A 




A 1 






fiO 


A£ 


27 Q 








53 6 


AQ 




DU 


72 




71.4 


R9 


20 


CC 


62 


3D 


50 


DD 


£6 

V V 


£ 0 
DZ 


A A 


63 


7fi 


64 


OA 


65 




66 




67 


^^7 




64-7 


/ w 


73.9 


71 


32 


73 


52 .2 


74 


44.4 


75 


99 


77 


85.7 


7B 


66 


79 


79.8 


80 


66.3 


81 


61 


82 


71.9 
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PgpaminQ P2 Receptor piogigna mon 

57 111 of the membrane fradion prepared from the striatum of Wister male rate (6 weeks old) was incubated in a 
buffer at 2S^C for one hour along with the compound and 1 .0 nM (^H) raclopride. A QF/C glass fitter (0. 1% polyethylene 
5 inAia treatmenQ was used for separafim ol the B and R then the ladloac^vity was measured by a beta plate and the 
effiect of the compound was evaluated. 
The results are shown in Table 5. 



Compoi0id 
na 


Dopamine D2 receptor 
blocking action IC50 (nM) 


21 


2680 


26 


3370 


32 


3380 


47 


3960 


49 


987 


Runarizine 


228 



2S 

Acute Toxicity Test 

Medicine was intravenously administered to ddY mice (male. 6 weeks oU). The 50 percent lethal dosage LO50 of 
the acute toxicity was calculated by an ordnary method from the death rate up to 24 hours after administration. 
30 The results are shown in Tirible 6. 



Table 6 



Compound 
na 


LDgQ 
(mg/kgj.v.) 


21 


40.9 


26 


32.9 


32 


32.9 


47 


43.2 



4S As explained above, the present invention can provide medicaments for the alleviation or treatment of symptoms 
based on ischemic diseases and symptoms derived from seizures, epilepsy, and migraine which have a powerful action 
iri suppressing cytotonc Ga^"^ overload and which are free 

Claims 

so 

1 . A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures* epilepsy and migraine headaches containing, as an eff^cGve ingredient, a compound having the formub 
(0 or Ks pharmaceutkadly aoceptdde salt: 

55 
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10 



so 



3S 



Wherein, Q repreeents a group having the formula: 

R-A-B- 



in wh'ch R represents a hydrogen atom, a substituted or unsubstituted phenyl group, a substituted or unsubstituted 
phenca^ groupt or a substituted imsubstituted benzoyl group, 
15 A represents a oonnecting bond, a cycloalkytene group, an alkenylene group which may be substituted by a 

louver ali^ group, a dialtoxymethylene group, or a hycfaXDcyimincmethylene group, and 

B represents an alkylene group wMch may be siAstituled by a hydioxyl group or an altaxy group; 
a group having the fbrmula: 

20 



25 




in which R*^ represents a hydrogen atom, a halogen atom, an aD^ group which may be substituted by a halogen 
aloni, an alto^ group, or a hydroxyl group; or 
a group having the fonnula: 




in which R^ rervesents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 
atom, an aikoD^ group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
40 ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydrcxyl group, a 
halogen atom, an alto?^ group, or an alf^ group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a caibon atom, and when said dotted fine shows the absence of a bond, Z represents CH or a 
4B nitrogen atom. 

2. A medicament for the aOeviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
sdzures. epilepsy and migraine headaches as claimed In dalm 1 , wherein, In the Ibrmula (I). 
Q represents a gmup )iaving the formula: 



so 



ss 




(CHR^)n- 



in which P? represents a hydrogen atom, a halogen atom, an alkyI group which may be substHuted by a halogen 
atom, alto)^ groups or hydros^ group. 
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and are the same or different from each ofher and represent a hydrogen atom or a lower aD^ group, 
or and are tateniogether to represent -0-, 

represents a hfdrogm atom, a hydrcD^I group, an alkogy {pfoup, or an all^l ^oupi and 
nisanintegerof 1 to6. 

5 

3. A medi(^ent ^ the alleviation or treatment of symptoms based on isohemic diseases or syitptoms derived from 
seizures, epnepsjr and migraine headaches as claimed In daim 1 , wherein. In the formula (I). Q represents a group 
having the formula: 



75 




(CHR^^)m 



In which represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 
atom, an alkoxy group, or hydroxyl groups 
20 R^ and R^ are the same or different from each other and represent a hydrogen atom or an all^ group, or R^ 

and are taken together to represent a methylene group, 

R''^ represents a hydrogen atom, a hydroxyl group, an alkoxy group or an alkyI group, and 

m is an integer from 0 to 6. 

25 4. A medicament fbr the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches as claimed In claim 1, wherein, in the formula (Q, R represents a sub- 
stituted or unsubstituted phenyl group and A repr^ents an alkenylene group. 

5. A medk»mentfer the alleviation or treatment of symptoms based on Isch^ 

so seizures, epilepsy and migraine headadies as claimed in daim 1 , wherein, in the formula (0, R represans a sub- 
sfituted or unsubstituted benzoyl group and A represents a connecting bond. 

6. A medicament fi^ the alleviation or treatment of symptoms based on Ischemic diseases or symptoms derived from 
seizures, epilepsy and ndgrahe headaches as claimed In claim 1 , wherein, in the fonnula (Q. R represents a sub- 

3S sfituted or unsubstituted phenyl group, A represents a connecting bond, and B represents a dimeihylene group 
which is sii)st{tuted by a hydrcocyl groupi 

7. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seiioires, epilepsy and migraine headaches as claimed In daim 1, wherenn. in the fbmiula (I), R represents a sub- 

40 stituted or unsubstituted phenoxy group. A represents a connecfing band, and B repreeents a trimethyfene group 
which Is sitetituted by a hydroxyl groupi 

8. Use for the manutedure of a medicament fbr the alleviation or treatment of symptoms based on Isdiemic diseases 
or symptoms derived from seizures, epilepsy and migraine headaches of a compound having the formula (I) or its 

45 pharmaceutiGally acceptable salt: 



60 




( I ) 



wherein, Q represents a group of the formula: 

55 

R-A-B- 

in whidi, 

R rep-esents a hydrogen atom, a substituted or unsubsTituted phenyl groups a subefituted or unsubstiluted 
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phenoxy groups or a subsCtuted or unsubstftuted benzoyl groi^ 

A represents a connecting bond, a cydoalkylene groif), an alkenylene groiip which may be substituted by a 
lower alkyi group, a diailouQrmethylene group, or a hydraxyimlnomethylene group, and 

B repr^ents an alkyfene group wivch may be sidaslituled by a hydiwyt qtcup or an alkooqr group; 

a group havmg tha formula: 




in which represents a hydrogen atom, a halogen atom, an all^ group which may be substituted by a halogen 
atonri, an altai^ grcHip, or a hydro)^ gioup; or a group having 




in which represents a hydrogen atom, a halogen atom, an alkyI group which may be substituted by a halogen 
atom, an alkoo^l group, or a hydroxyi group; 

X represents an oxygen atom or a methylene groMp, the sutmtitutlon of X fbr the benzene ring b^ng in an 
ortho. meta, or para position. 

E and Y may be the same or different from each other and represent a hydrogen atom, a tiydrcD^I group, a 
halogen atom, an alKo^ group, or an all^ groMp which may be substituted by a halogen atom. 

the dotted Ibie shows the presence or ebsence of a bond, when said doited One shows the presence of a 
bond, Z represents a carbon atom, and when said dotted line shows the absent of a bond, Z represents CH or a 
nitrogen atom. 

9b A Ca^^ overload suppressant oonlalnhg, as an effective Ingredient, a compound of the Ibrmula (I) or its pharma- 
ceutlcally acceptable salt 




'( I ) 



E 



wherein, Q represents a groip having the formula: 

R-A-B- 

inwiiich, 

R represents a hydrogen atom, a sitetituted or unsubstituted phenyl groupt a substituted or unsubstttuted 
pheno}^ groupi or a substituted or unsubstituted benzoyl groupi 

A represents a connecting bond, a cycloall^lene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethytene group, or a hydroxylminomethylene group, and 

B represents an aikylene group which may be substituted by a hydroxyi group or an alkoxy group; 

a group havhg the formufa: 
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in which repr^ents a hydrogen atom, a halogen atom, an alkyi group which m^ be eUbstituteci by a halogen 
atomi an alkoxy Sfwp, or a hytbxkxyl grmp; of 
a group having the fermula: 



In which represents a hydrogen atom, a halogen atom, an ali^ groif) which be substituted by a halogen 
atom, an alkoxy qrwp, or a hyAi»yl groiv; 

X repreeente an oxygen atom or a methylene group, the eubelitution of X for the benzene ring being in an 
ortho, meta. or para petition, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyt gewp, a 
halogen atom, an alkcxyl group, or an all^ group which m ^ be substituted by a halogen atom, 

the dotted line diows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a caibon atom, and when said dotted line shows the absence of a bond, Z rqarosents CHora 
nitrogen atom. 

10. Use tor the manufacture of a (k?* overload suppressant of a compound having the tormida (I) or Hs phannaceuti- 
caliy acceptable salt: 



in which 

R represents a hydrogen atom, a substituted or unsubstituted phenyl group, a subetituted or unsubstituted 
phenoxy group, or a substituted or unsubstituted benzoyl groups 

A represents a connecting bond, a cycloalKylene group, an all<enyfene group which maybe substituted ky a 
lower all^ group, a diaHa>xymethy!ene group, or a hydroxyiminomethylene groi|), and 

B represents an allcylene groip which may be substituted by a hydroxyl group or an all«ixy group; 

a group having the ibrmula: 





< I ) 



wherein, Q represents a group having the tonnula: 



R-A-B- 




In which R^ represents a hydrogen atom, a halogen atom, an all^l group which may be substituted by a halogen, 
an altaxy group, or a hydrooc^ group; or 
a group having the formula: 
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in wtiidi repreeeitts a hydrogen atom, a halogen atom, an aflqrl ffW(> which ma/ be eubefituted by a halogen 
atom, an alkoKy groups or a hydrQxyl group: 

X represents an oxygen atom or methylene groi«, the substitution of X for the benz^e ring be^g In an 
ortho, meta, or para position, 

E and Y msQf be Ihe same or dHlerent from each other and represent a hydrogen atom, a hydroj^ group; a 
halogen atom, an alkoxy group, or an alky] group which may be 6id)6tituted by a halogen atom, 

the dotted line shows the presence or absence ol a bond, when said doited One shows the presence of a 
bond, Z represents a caibon atom, and when said dotted fine shows the absence of a bond, Z represents CH or a 
nitrogen aiora 

11. A oompound having the fonrnula [V) or Its salts: 




wherein, Q* represents a group having the formula: 

R'-A-B- 

In which R* represents a substituted or unsubsfltuted pheriyl group a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycfoalicylene group, an alkenylene group which be substituted by a 
lower alkyi group, a dialkmymetliylene group, or a hydroxylmlnomethylene group, and 

B represents an alioflene group which may be subslituled by a hydroxy! group or an alkoxy group; 

a group horihg Ihe Ibrmula: 



In which R^ represents a hydrogen atom, a hak3gen atom, an all^l group whk:h may be substHutad fay a halogen 
atom, an alkoiqf groups or a hydroxy! group; or 
a group having the formula: 




in whteh P? represents a hydrogen atom, a halogen atom, an al^ p^oup which may be substitutad fay a halogen 
atom, an aikoDqrl group, or a hydroxy! group; 

X represents an oxygen atom or methylene groi«, the substitution of X ft)r the benzene ring be^ in an 
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ortho, meta, or para positioii, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydrcxyl groujpi a 
halogen atom, an alkmcyl groi^ or an alkyi group which may be substituted by a halogeri atom. 

the dotted line shows the pres&ice or abeence of a bond, when said dotted line shows the presence of a 
bond. Z represents a caibon atom, when said dotted line shows he absence of a bond. Z represents CH or a nitro- 
gen aton^ 

when Z Is a caibbn atom or CH. X Is a methylene group, A Is a connecting bond, and B is an unsubstituted 
alkylena groups R' does not represent an unsii)stltuted phenyl groupi 

12. A compound or Hs salt as claimed In claim 1 1 . wherehi, m the formula (I*), Qt represents a group having the fomnula: 



In which represents a hydrogen atom, a halogen atom, an alkyI groip which may be substitoted ly a halogen 
atom, an alkcocy group, or a hydioxyl group, 

and R^ are the same or different from each other and represent a fydrogen atom or a lower alM groups 
or and R^ are taken together to represent 

R^ represents a hydrogen atom, a hydrcxyl group, an alkoxy group, or an alkyi group, and 

nlsanintegerof 1 toe. 

1 3. A oompound or As salt as claimed h claim 1 1 . wherein. In the formula (1% Q* represents a group having the formula: 



In which R^ represents a hydrogen atom, a halogen atom, an alkyI group which may be sii)stituted by a halogen 
atom, an alkoxy groi^, or a hydroxy! group, 

R^ and R^ are the same or different from each other and represent a hydrogen atom or an ali^ groip, or ffi 
and are taten together to represent a methylene group. 

R^^ represents a hydrogen atom, a iiydioxyl group, an alkoxy group or an alkyI group, and 

m Is an Integer from 0 to 6. 

14. A oompound or its salt as claimed in claim 11, wherein, In the formula Ol. R represents a substituted or unsubsti- 
tuted phenyl group and A represents an aikenylene group. 

15. A compound or Hs salt as claimed In claim 1 1. wherein. In the formula Q% R' represents a substituted or unsubsti- 
tuted benzoyl group and A represents a connecting bond. 

16. A oompound or ito salt as daimed in claim 1 1, wherein, in the formula {T), R* represents a substituted or unsubsti- 
tuted phenyl groups A represents a connecting bond, and B represents a dimelhylene group wMdi Is substituted by 
a hydroxyl group. 

17. A oompound or its salt as daimed in daim 1 1 . wherein, In the formula Q% R represents a subsb'toted or unsubsti- 
tuted phenoxy group, A represents a connecting bond, and B represents a trimethyiene group which Is substituted 
l^ai^rGKyl^Dqs. 

18. ApharmaceuHcal composition oontaining, as an effective Ingredient, a compound having the formula O*) or Its phar- 
maceuticaliy aocepWe salt: 
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E 

wherein, Q* repreeente a group of. the formula: 

FT-A-B- 

in which FT represents a sidseUtuted or unsubetituted phenyl group, a substituted or unsubstituted phenoxy group, 
or substHiiled or unsubstituted benzoyl group, 

A represents a connecting bond, cydoalkylene groups an alkenylene group which may be substituted by a 
lower alkyi group, a dialKoxymelhylene groip, or a hydroxyimlnomethylene group, and 

B represents an alkylene group which may ba substituted bf & hycfeoxyi group or an alhosQl group: 

a group having ihe formula: 



In which represents a hydrogen atom» a halogen atom, an aDcyl group which may be substituted by a halogen 
atom, an altaqr gioun or a hydrooq^ group; or 
a group having the formula: 




in which represents a hydrogen atom, a halogen atom, an alkyI group which may be substituted by a halogen 
atom, an ail^B^ groups or a hydroxy! groups 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring bdng in an 
ortho, meta, or para position, 

E and Y may be Ihe same or different from each other and represent a hydrogen atom, a hydrcxyl group, a 
halogen atom, an alkoxyl group, or an all^ group which may be substituted by a halogen atom, 

the dotted line shows Ihe presence or Bt}sence of a bond, when said dotted One shows the presence of a 
bond, Z represents a caitxsn atom, and when said dotted fine shows the absence of a bond, Z represents CH or a 
nitrogen atom, 

when Z is a carbon atom or CH. X Is a mattiylene group, A Is a connecfing bond, and B Is an irateHtuted 
ail^lene group. R* does not rqsresent an unmjbstituted phenyl group. 

1 a A phamnaceutical composition as claimed in daim 1 a, wherein, in the formula (I), Cy represents a group having the 
fonmula: 




in which F? repesenls a hydrogen atom, a halogen atom, an alM giwp which may be substituted by a halogen 



72 



EP07S5923A1 

atom, an alkoxy groups or a hydioxyl group, 

and are the same or different from each other and represent a hydrogen at<mi or a lower alkyi groups 
or and are taken logBther to represent O. 

R^ represents a hydrogen atom, a hydrcxyi group, an alKoxy group, or an ail^ group, and 

n Is an Integer of 1 to 6. 

20. A pharmaoeutical composHion as claimed in claim 18. wherein, In the formula (I), Q' represent a group having the 
formula: 




in which R'^ represents a hydrogen atom, a halogen aton^ an ali<yl group wttich m^ be sitetituted by a halogen 
atom, an alkoxyl group, or a ^axyl group, 

R^ and R^ are the same or different firom each other and represent a hydrogen atom or an ali^ group, or 
and R^ are taken together to represent a metliylene group, 

R'^^ represents a hydrogen atom, a hydraxyl group, an alkcDcy groyp or an alkyi gnn^, and 

m is aninteger from 0 to 6. 

21. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches containbig, as an effective Ingrediant a compound having the flomnula 
(0 or its pharmaceutically acceptable salt: 




whmin, Q* represents a groi^ having the formula: 

R--A-B- 

in which R' represents a ^ibstituted or unsidssfiluted phenyl group, a substituted or unsubetituted phenoxy group, 
or a substituted or unsubstiluted benzoyl group. 

A represents a connecting bond, a cycioall^lene group, an alkenylene group whidi may be substituted by a 
lower alkyi group, adialkoxymethylene group, or a hydroxyiminomethylenegroup, and 

B represents an ali^lene gfoxp which may be substituted by a hydroxyl group or an alkoxy group: 

a group having the formula: 




in which R^ represents a hydrogen atom, a halogen atom, an alkyi group which m^ be substituted by a halogen 
atom, an alkoxy group, or a ttydroxyt group; or 
a group having the formula: 
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'm which repreeents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 
atom, an alks^ group, or a hydraxyl group; 

X represeme an oxygen atom or a methylene group, the eubstitution of X for the benzene ring bting in an 
orlho. meta. or para position, 

E and Y may be the same or Afferent from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkos^ gmup, or an all^ group which may be substHuted by a halogen atom, 

the doited line shows Ihe presence or absence of a bond, when said dotted fine shows the presence of a 
bonti Z represents a carbon atoni, when said dotted Inne shows the absence of a bond, Z represents CH or a nitro- 
gen atom, 

when Z is a carbon atom or CH, X b a methylene group. A is a connecting boid. and B is an unsubstituted 
all^lene group, R* does not represent an unsubstituted phenyl groi|x 

!. A Ca^ overload suppressant oohtaining, as its effectlva Ingredient, a compound of Ihe Ibrmula (1) or its pharma- 
cautically acceptable salt 




wherein. Q' represents a group having Ihe formula: 

R'-A-B- 

01 which R* represents a substituted or unsubstituted phenyl groMp, a substituted or unsubstituted phenoxy group, 
or a Oibstituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cydoalMene group, an alkenylene group which may be sidsstituted by a 
lower alkyI g^aup^ a diallvsxymethylena group, or a hydraxyirnlnomethylene group, and 

B represents an alkylene group which may be substituted k}y a hydroxyl group or an aikoxy group; 

a group havnig ihe formula: 




In which R'^ represents a l^rogen atom, a halogen atom, an alkyI group which may be substituted by a halogen 
atom, an al tocy groups or a hydroxyl group; or 
a group having Ihe fermula: 




In which R^ represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 
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atom, an altaxy group, or a hydroxyl group; 

X represents an co^en atom or a mettylene group, the subslitiiGon off X for the benzene ring being in an 
orlho. meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! grouft a 
halogen atom, an alkoxy groip or an alkyi group whidi may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted ione shows the presence of a 
bond, Z represents a carbon atom, when said dotted line shows the absence of a bond, Z represents CH or a nitro- 
gen atom, 

when z is a caitx)n atom or Cl-I, X Is a methylene group, A is a connecting bond, and B is an unsubstituted 
aD^ene groiqay R' does not represent an unsil}stHuted phenyl group. 

23. A compound having the Ibnnula 0") or its salts: 




E 



wherein, Q* represents a group having the formula: 

R*-A-B- 

In which R' represents a sidlsstituted or unsubstituted phenyl groip, a substituted or unsubsfftuted phenoxy group, 
or a substituted or unsubstituted benzoyl gnoup, 

A represents a connecting bond, a cydoaikylene group, an aikenyfene group which may be substituted by a 
lower all^ group, a diaikoxymethylene group, or a hydroKyiminomethylene groip, and 

B represents an all^ene groif) which may be substituted by a hydro3^ group or an alkoocy group; 

a group having the formula: 




in which represents a hydrogen atom, a halogen atom, an alkyI groip which mqy be sitetituted by a halogen 
atom, an all^sxy group, or a hydroxyl group; or 
a group having the formula: 




In which R^ represents a hydrogen atom, a halogen atom, an all^l ^oup which may be sii)stiluted by a halogen 
atom, an altoxy group, or a hydroxyl group, 

X represents an CD^en atom or a meUiylene gmx(>, the subeGtution of X for the benzene ring being in an 
ortha meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an aikoxy group, or an aOcyl group which may be sid>stituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, and when X is a methylene group. A is a connect- 
ing bond and B Is an unsubstituted aDcylene groups R' does not represent an unsubstituted pher^ group. 

24. A compound or its salt as claimed in claim 23, wherein, in the fonnula (H, Q" represents a groip having ihe formula: 
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(CHR«)n 



in which represents a ^ogen atom, a halog^ atom, an alM QrotP which may be eubatiluted by a halogen 
alon^ an aikoDy groups or a hydro)^ groups 

and are the same or different from each other and represent a hydrogen atom or a lower all^ group, 
or and are taken togathar to represent -0-. 

R^ represents a hydrogen atom, a hydroxyl group, an altaxy group, or an alKyf groups and 

nisanintegerof 1 to6. 

25. A compound or its salt as claimed in claBn2a, wher^, in tho formula (l"), Q* i^presents a group ha/ing the formula: 



In which R^ represents a hycfrogen atom, a halogen atom, an alkyi groiq3 which may be substituted by a halogen 
atom, an aito^ group, or a l^rco^ groups 

ri^ and R? are the same or different from each other and represent a hydrogen atom or an alkyi group, or R^ 
and are taken tajgether to r^esent a methylene group, 

R^^ represents a hydrogen atom, a hydroxyl groups an alko)^ group or an alM group, and 

m is an integer from 0 to 6. 

26. A confound or its salt as claimed In dalm ^, wherein, In the fomnula (1^, R' represents a substituted or unsiibsti- 
tuted phenyl group and A represents an alkenylene group. 

27. A compound or its salt as claimed in claim 23, wherein, in the formula (H, R' represents a substituted or unsiibsU- 
tuted benzoyl groiqp and A represents a connecting bond. 

28. A conpound orlts salt as claimed in claim 23, wherein, in the fbmiula (0, R' represents a substituted or unsubsti- 
tuted phenyl group, A represents a connecting bond, and B represents a dimethylene group which may be substi- 
tuted by a hydroxy! group. 

29. A compound or Its salt as claimed h claim 23, wherein, In the fDrmula (11"), R' represents a siisstituted or unsubsU- 
tuted phenoxy groups A represents a connecting bond, arU B represents a trimethylene group which is substituted 
byahydraxyigroiqx 

30. A phannaceutical composllion containing, as an effective ingredient, a compound having the formula (1") or its 
pharmacautteally aocepiaUe salt 




(CHH^*>)m 




whereia Q* represents a group having lha formula: 



R-'A-B- 
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in which R' represente a substituted or unsubstituted phenyl groui^ a eubstituled or unsubetituted phenoxy group, 
or a 8ub6lituled or unsubsGtuted benzoyl groun 

A represents a oonnecfing bond, a cydoall^lene group, an alkenylene group which may be substituted by a 
lower ail^ group, a dialksxymethylene group, or a hydrcxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroyi group or an aBoxy groif); 

a VQ\9 having the formula: 



in which represents a hydrogen alom, a halogen atom, an alltyl group wttich may be eitotituled by a halogen 
atom, an alloxy group, or a hydroxyl group; or 
a group having the fomuiia: 



in which R^ represents a hydrogen atom, a halogen atom, an ail^ group which may be substituted by a halogen 
atom, an all«Qxy group, or a hydroxyl group; 

X represents an oxygen atom or a mettvlene goup, the substitiition off X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hyAoxyi grotq^ a 
halogen atom, an alHoxy group; or an aikyi group which msy be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, and when X is a methylene group, A is a connect- 
ing bond ard B Is an unsubsUtuted all<ylene groups R' does not represent an urmubsiituted phenyl groi^ 

31 . A i^iBTRweutteal composition as claimed In claim 30, wherein. In the formula {\% Q' represents a group havmg the 



in which R^ represents a hydrogen atom, a halogen atom, an aikyI group which may be substituted by a halogen 
atom, an alhoxy groip, or a hydroxyl group. 

R^ and R^ are the same or different from each other and represent a fiydrogen atom or a lower alkyi group, 
or R^ and 1^ are taioen together to represent •<>-, 

R^ represents a hydrogen atom, a hydroD^I group, an alkoxy group, or an all^l group, and 

nisanintegerof 1 to6. 

32. A phannaceufical composition as claimed in claim 30, wherein, in the formula (i"), Q* represents a group having the 





formula: 




formula: 
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in wfildi represents a hydrogen atonip a halogen atom, an alkyi group which may be substituted by a halogen 
atom, an alkojcy groups or a hydroxyl groups 

and R^ are tha same or different from eac^ other and rq3r6sent a hydrogen atom or an alkyI group, or R° 
and R^ are taken together to represent a m^hylene group, 

R^^ represents a hydrogen aton^ a hydroxy! groups an altasxy gnnip or an alM flroup, and 

m is an int^er from 0 to 6. 

S3. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures. epDepsy and migraine headaches comaining, as an effecSve ingredient, a compound having the Ibrmuta 
(1"^ or its pharmaceuthsally acceptable salt 




(I") 



E 



wherein, Q* represents a grcMp having the formula: 

R'-A-B- 

in which R* represents a eubemuted or unsubetituted phenyl groiq), a substituted or unsubsGtuted phenoo^ gnnip, 
or a substituted ot unsubstituted benzoyl group, 

A represents a connecting bond* a cycloalkyiene group, an alkenylene group which may be substituted by a 
lower alkyI group, a dlalkoxymethylene group, or a hydroxyfminomethylene group, and 

B represents an all^iene group which may be substituted by a hydroxyl group or an aikoxy group; 

a group havirig the fomuib: 




in which R^ represents a hydrogen atom, a halogen atom, an alkyI group which may be substituted by a halogen 
alom, an allgoDy groups or a hydroxy! group; or 
a group having the fbrmula: 




In whteh rspresents a hydrogen atom, a halogen atom, an alkyI groip which may be substituted by a hatogen 
atom, an aikoxy groups or a hydroxyl group; 

X represents an oxygen atom or a methylene groi^), the substitution of X for the benzene ring being In an 
ortha meta, or para positton, 

E and Y mgy be the same or different from each other and represent a hydrogen atonn a hydros^ group, a 
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halogen atom, an alkoxy group, or an alM flfcup which may be substituted by a halogen atom, 

the dotted line ehows the presence or absence of a bond, and when X is a m^ene group, A is a connect- 
Ir^ bond and B Is an unsubstituted aH^ene groups R' does not represent an unsubstifuted phenyl group. 

34. A Ca^^ overload suppressant containing, as an effscBve ingredient a compound having the general formula (H or 
its phannaceuScally acceptable salt: 




wherein, Q* represents a group having the formula: 

in which R' represents a substituted or unsubstituted |:dienyl groL|>, a substituted or uisubsfituted phenoxy groups 
or substituted or unsubstituted benzoyl group, 

A rqaresents a oonnecting bond, a cycloallvlene group, an atkenylene group which may be substituted fay a 
lower alky! group, a dlaiioixymethylene group, or a hydrcKyiminomethyfene groip, and 

B represents an alicylene groif) which may be substituted by a hydroxy! group or an ali^ group; 

a group having the Ibmnula: 




in which represents a hydrogen atom, a halogen atom, an all^ group which m^ be sUasiituted by a halogen 
atom, an alhoo^ group, or a tiydroxyl group; or 
a group having the fonnula: 




In which R^ represents a hydrogen atom, a halogen atom, an all^ groif) which may be sitetiluted by a halogen 
atom, an alkoxy group, or a t^droxyl group; 

X represents an oxygen atom or a methylene group, the substttution of X for the benzene ring being In an 
oriha meta, or para position. 

E and Y may be the same or different from each ottier and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an all«2xy group, or an aB^ group which may be substituted by a halogen atom, 

the dotted line shows the pres&ice or absence of a bond, and when X is a methylene group, A is a connect- 
ing bond and B Is an unsul^stituted all^ene groups R' does not represent an unsubstituted pheriyl groups 

35. A compound having the formUb (H or its sail: 
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whereia represents a group having the formula: 

FP-A-B- 

in which R* represents a substituted or unsubstituted (rfienyl group, a subsb'tuted or unsitelituled phenoay groupi 
or a substituted or unsubeiituted benzoyl group, 

A represents a connecting bond, a cycloalkyiene group, an alkenylene group which may be subsTiluted b/a 
lower alkyi group, adlalkaxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




In which R** represents a hydrogen aton^ a halogen atom, an alM groifp which may be substituted by a halogen 
aton\ an alko)^ group, or a hydros^ group; or 
a group having the formula: 




In which represents a hydrogen atom, a hatogen atom, an aH^ group whidi may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X fbrthe benzene rnng b^ng in an 
ortho, meta, or para podtton, and 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl gro^p, a 
halogen atom, an alkoiqf groups or an allqrl groiqs which may be subsliiuted ty a halogen atom. 

36. A corr^souid or Hs salt as claimed In dalm 35, wherein. In the fbnnula (H, Q* represents a group having the far- 
mula: 




in which R^ represents a hydrogen atom, a halogen atom, an alkyI group which may be substituted by a hatogen 
atoni, an alk09^ groups or a hydroxyl groups 

and are the same or different from each other and represent a hydrogen atom or a lower ail^l group, 
or and R^ are taken together to represent -O, 

R^ represents a hydrogen atom, a tydroxyl group, an alto^ group, or an alM groups and 
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n i8 an integer of 1 to 6. 

37. A compound or its eatt as cbimed in daim 35, wherein, in the formula 0"). Q' represents a group having ihe fer- 
mula: 




in which represents a hydrogen atom, a halogen atom, an alkyi group which may be sii)slituted a halogen 
atom, an alkoxy gr^p, or a hydroxyl group. 

and are the same or different from each other and represent a hydrogen atom or an all^ ipoup, or 
and R^ are taken togetho' to represent a methylene group. 

R"*^ r^resents a hydrogen atom, a hydroxy! group; an alkoxy group or an ali^ gnxip, and 

m Is an Integer from 0 to & 

38. A oompound or its salt as dalmed h ciaim 35. wherein, in the formula (1^, R' represents a siAslitiited or unsutistl- 
tuted pheriyl group and A represents an alkeriylene group. 

39. A compound or its salt as claimed in claim 35, wherein, in the formula (I**), R* represents a substituted or unsubsti- 
tuted benzoyl group and A represents a connecting bond. 

40. A pharmaceutical oomposi&on containing, as an effective ingredient, a compound havir^j the fomiula (H or its salt 




E 



wherein, Q' represents a group having the formula: 

R-A-B- 

in which R represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a subdituled or unsubstituted benzoyl groups 

A represents a connecting bond, a cycloalkylene ^oup, an alkenylene group which maybe substituted ly a 
tomr allqfl group, a diaikoxymathylene group, or a hydrcKylminomethylene groip, and 

B represents an aO^ene groip which may be substituted by a hydroxyl group or an alkoxy group; 

a group havirig the formula: 




In which R^ represents a hydrogen atom, a halogen atom, an all^l groip whfoh may be siissfituted ty a halogen 
atom an alkoxyl groiv» or a hydroxyl group; or 
a group having ihe formula: 
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in which represents a hydrogen atom, a halogen atom, an alkyi group which may be eubstitutecl by a halogen 
atom, an alkooy group, or a hydroxyfl groups 

X represenla an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho^ meta, or para po^on. and 

E and Y may be the same or cfifferent from each other and represent a hydrogen atom, a hydroxy! group, a 
halbgen alonx an aitoqr git>upt or an allqfl gipup whic^ 

41. A pharmaceutical composition as claimed in claim 40, wherein, in the formula (n. Q* represents a group having 
the formula: 



in whldi P? represents a hydrogen atom» a halogen atom« an aikyi group which may be substituted ty a halogen 
alomi an altoq^ gmup^ or a hydroxyi groups 

and are the same or different from each other and represent a hydrogen atom or a lower alkyI gioup, 
or and R^ are taken together to represent -0-, 

R^ represents a hydrogen atom, a hydroxyl group, an alkoxy group, or an ail^ group, and 

n is an Integer of 1 to 6. 

42. A phannaceulteal composition as claimed In daim 40, wherein, In the fomnda (H. Ot represents a groip having 
the formula: 



m which represents a hydrogen atom, a halogen atom, an alM ffouf> vvhich may be substituted by a halogen 
afont an alkoD^ groups or a hydroxyl groups 

R^ and are the same or different from each other and represent a hydrogen atom or an aH^I goup, or 
and R^ are taken together to represent a methylene gmup. 

R^° represents a hydrogen atom, a hydroxy! groupi an alkoxy group or an aOtyl group, and 

m is an integer from 0 to 6. 

43. A medicament for the aDeviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
s^ureo, epOepsy and migraine headaches containing, as an effective ingredient, a compound having the general 
Ibrmula (H or Ks pharmaceutlcally aoceptable salt 
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wherein. Q' represents a group having the formula: 

in which R' repreeente a substituted or unsubstituted phenyl group, a substituted or unsubsStuted ftfienoxy group, 
or a substituted or unsubstituted benzoyl groups 

A represents a connecting bond, a cydoall^lene group, an alkenyiene group which may be substituted by a 
lower all^ group, a dlaltoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an aO^ene groip which may be substituted by a hydro)^! group or an alkoxy group; 

a group having the fomiufa: 




In which represents a hydrogen atom, a halogen atom, an all^ group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; or 
a group having the formula: 




in which R^ represents a hydrogen atom, a halogen atom, an alM groiip wMch may be miastituted by a halogen 
atom, an altaxy group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta. or para position, and 

E and Y may be the same or different from eadi other and rqsresent a hydrogen atom, a hydrcxyl groups a 
halogen atom, an altoxyi group, or an alkyi group which may be substituted by a halogen atont 

44. A Ca^'*' overload suppressant containing, as an effective ingredi&rtt, a compound having the formula (D or its phar- 
maceuftGally aocept^e salt: 




wherein, Q* represents a group having the idnnula: 

R'-A-B- 

In which R' represents a substituted or unsiAstituted phenyl groif), a substttuied or unsubstitutBd phenoxy group, 
or a substituted or unsubstiluted benzoyl grou^ 
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A represents a connecting bond, a cycloalkylene group, an alkenyfene group which mav be subsGtuted by a 
tower aO^ group, a cfialkoxymethylene group, or a hycfraxyinrtinomethylene group, 

B represents an all^ene group which may be subsBtuled by a hydraxyl group or an alkosy group; 
a group having the formula: 




in which represents a hydrogen atonip a halc^en alom. an aikyi group which may be substituted by a halogen 
alonv an all«]9^ giouA or a hydraxyl group; or 
a group having the fomuda: 




In which represents a hydrogen atom, a halog^ atom, an alkyt group which may be substituted a halogen atom, 
an altaoxyt group, or a hydroxy! group; 

X represents an oxygen alom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, and 

E and Y may be ttie same or different from each other and represent a hydrogen atom, a tydrax^ group, a 
halogen atom, an alkoxy gitnip^ or an aiityl group which may be substituted 1^ a halogen atom. 

4S. A compound teving the general ibnnuia (Ha) or its salt: 




(11 a) 



whereia E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyt group, 
a halogen atom, an alkoxy group, or an alkyt group which may be substituted by a halogen atom, 
the dotted One shows the presence or absence of a bond, 

and the substitution of the benzene ring bondng with the piperkdlne ring or the telrahydropyridine ring and 
the goup -OCeH^f Is In an ortho. meta. or para position. 

46. A compound having the Ibnnuia (lib) or Its salt: 




(lib) 



wherdn, E represents a hydrogen atom, a hydro)^ groups a halogen atom, an alkoxy group, or an alkyl group which 
may be subsGtuted by a taiogen atom, r represents a hydmxyl group, a halogen atom, an alkoxy group, or an an^l 
group wMch may be substituted by a halogen atom, 

and the subslltuflon of the benzene ring bondng with the tetrahydropyrldine ring and group -CH2C6H4Y Is 
In an ortho^ meta, or para podtioa 
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47. A compound having the formula (lie) or its salt: 




(Uc) 



wherein, E represents a hydrogen aiDm, a hyd^o)^ groupi a halogm atom, an alhosy gtaufK or an all^ group which 
may be substituted by a halogen atom, Y represents a ^roxyl group, a halogen atom, an alkosc^ gwf>, or an allqfl 
group which may be substituted by a halogen atom. 

arKi the subslitufion of the benzene ring borvffing with the piperidine ring and ttie groip -d^CfiHoY* is in a 
meta or para position. 

4& A compound having the fbrmula (IHa) or its salt: 



Y 




(Ilia) 



E 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydraxyl groiip, 
a halogen atom, an altoxy gioup, or an all^ group which may be substituted by a halogen atom. 

49. A oompound having the fbrmula 0llb) or its salt: 



E 




(1Mb) 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, 
a halogen atom, an alko)^ group, or an all^ group wNch may be substituied by a halogen atom. 
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